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INTRODUCTION. 


FTER a lapfe of two years from the 
printing of die fourth, the Bath So- 
ciety prefents the Pu^ilick with the fifth vo- 
lume of its memoirs. The very favourable 
> 1 

rece i uon with which the former volumes 
have been honoured both at home and abroad, 
has been flattering to the moft a&ive Mem- 
bers of the Society and the Committee of 
Papers particularly has felt a proportionate 
folicitude that the prefent publication may 
be found of equal importance. 

In the fele&ion now made from the gene- 
ral mafs of correfpondence, regard has been 
principally paid to fubje&s of acknowledged 
moment, and it is prefumed that the ftyle 
and manner of the following pieces will be 
b found 
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found in/ome indances mafterly j in all clear 
and perfpicuous. To the principal authors, 
the Society feels itfelf bound to return thanks 
for an obliging continuation of former cor- 
refpondence, and to exprefs a fuitable fenfe 
of obligation to others. 

As the finances of the Society, by an ex- 
tended patronage, are deemed in a flourifliing 
ftate, notwithftanding the increafed ex nces 
which have accrued, the Publick may i'taibn- 
ably expedt to hear of the increafing ftab.lity 
and ufefulnefs of this inftitution. And as the 
Society has much to hope from the prefent 
general difpofition to promote improvements 
in the department of agriculture, that greateft 
of all national objedts, the further commu- 
nications of practical Gentlemen and intel- 
ligent Farmers are warmly folicited. 

Should it happen that fuch communica- 
tions may not all be deemed of equal value 
for the publick eye, and fome writers may 

not 



not be gratified with Seeir/g their pieces in 
'the printed lift, they may nevertheless be 
affured that their intentions arc well received, 
and that their hints and experiments arc pre- 
served for the infpection and advantage of 
the members. A considerable number of 
>; ieces, which have Jately been received, are 
lying over for future consideration, — and the 
Committee will not Vail to bring them duly 
for rd, with a view to their being approved, 
an ablifhed in a Succeeding volume. 

latb, May 31, 1790. 
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TO THE 

BATH AGRICULTURE SOCIETY. 


Article I. 

On tF Improvements in Agriculture that have 
h< fuccefsfully introduced into this Kingdom 
f jhin the lajl Fifty Tears. 

. 

K 'M improvements in agriculture, I underltand 
.j^ Sich an artificial management in the culture 
iand, as may increafe the value of its produce 
e than in proportion to the expence which has 
i incurred in procuring fuch increafei or, in 
,cr words, Improvements confift of, and are efti- 
lated by, the increafe of nett profits or gain, ac- 
quired by means of art and fuperior management 
led in the cultivation of land. 

The means of fuch improvements, I conceive, 
may be fitly clafled or arranged under the following 
general heads, viz. 

Voi. V. B i. Improve 



1. Improvemen fin the art of tillage. 

2. In the invention of new implements, or im- 
provements of thofe in ufe before. 

3. In the quantity of feed mod proper to be 
fown, and in the regular diftribution of the fame 
both as to diftan^e and depth. 

4. In fuiting the crop the nature and condi- 
tion of the foil. 

5. In the rotation, or beneficial fucceflion 

of crops. 

6. In manures, natural and artificial. 

7. In the fuccefsful introduction of ma; 
articles into field culture. 

8. In the advantages of applying them to lei 
and fattening cattle, &c. &c. 

Sect. I. Of Improvements in the Art of 

Tillage confiftsin breaking, crumbling, ant 
verizing the foils which in the early ages of : 
culture wa^ performed in a very imperfect mar 
but from experience it was found that the ; 
perfedtly this was performed, and the cleaner 
weeds the foil was kept, the larger, the cleaner, and 
confequently of the more value was the produce* 

Improve- 
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i mprovements in tillage, hoover, it feems, went 
^brt. very flowly, till Mr. T ull, of very refpe£table 
5'iemory, taught the vaft advantages, indeed the 
neceflity, of a more perfect tillage, in order to a 
more l'uccefsful and more profitable return. 

Improvements which have bee% made in tillage 
are of very great importance, as it may truly be 
faid to have been the balls or real foundation on 
which the fuccefsful ingodudtion of all the new 
arti iv. of field culture depend, as will clearly ap- 
per; ' ..after, when we treat particularly of thole 
ai ; V. 7 hen the ground is well tilled, it is in 
tt:;' : perfect condition for receiving the fcrtili- 

,i: n-. !. nciples of the atmofphere. Rain, fnow, 
■•a? r aw-, and hoar /roil. See. convey the nutriment 
c.^--?>et.iuon, which floats in the air, mod plenti- 
f * v, into the bofom of the earth, as deep as it has 
f broken, and well pulverized; which it im- 
: very freely, and incorporates thoroughly 
: i i’rctf lth. It is the only efTedtn.il means of de- 
coying weeds, fo neceflfary to the beneficial growth 
p'ai! crops, and fliould be repeated till^iey are in 
f ^reat meafiire deftroyed; which, by being con- 
tinually expofed to the fun and wind, will be much 
fooner than can be effefted by any other means. 
The roots and fibres of weeds are the ligaments and 
braces which in a great meafure knit and bind the 
B 2 cloc. 
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clods together, whifi in a manner are perfectly in - 
difioluble, till by being expoied to the viciflitudes of 
the air, the roots within rot and decay, and the clods, 
almoft by their own gravity, with little or no exter- 
nal preffure, expand of themfelves into fmall crum- 
bles, and are reduced to a perfect ftate of pulveriza- 
tion, which is as “far as tillage can go. 

The deftroyingof weeds, however, is not the only 
immediate benefit accruing 1 ' from a due ftate of til- 
lage; grubs, beetles, worms, and maggots o r many 
different kinds, which abound in many fiel- may 
be greatly diminilhed, if not entirely extirpa.: and 
dcftroyed, by the well-timed ufe of the ploughigjnd 
its auxiliary inftruments neceffary to the redu ion 
and due pulverization of tht foil. Nothings , i;f- 
fc dually prevents the ravages of the feverai £ „s 
of lubterraneous in feds, as the frequent ftirring id 
crumbling the ground; I have had large patched f 
feveral poles lquare in a field of beans deftroyed* 
the grub of the cock-chaffer; and many hundreds 
cabbage plants by a kind of grey grub of lefs fize ' 
Eoth theffy execute their mifchief under grouni 
The firft eat the roots of the beans even when ir. 
kid, when they wither, fall, and die; the latter bites 
off the ftem of the plant juft under the furfacc, and 
does infinite milchiefs; but I have always found 
tillage, duly performed, deftroy the whole race. 

The 
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The improvement the foil attires by means of 
juent and well-timed tillage, is gradualiind pro- 
grefiive, and the longer it is kept in tillage, if duly 
performed, the more fertile it becomes. 

One ploughing in the beginning of winter, and a 
fecond in the winter, or early in fpring, will be 
more effectual in pulverizing and fertilizing the foil 
than half a dozen at any*orher time of the year. I 
have at this time a piece of eight acres, which bore 
wheat •alt year. It was^ploughed in October, and 
lay n he end of February, when I had it dragged, 
hi -vv in fine condition, and the ploughman, who 
h.v ' .toughed it many years, fays he never faw it 
;it i) fine tilth before. It is a Itrong piece of 

,gr , i , and rather damp. I have another piece of 
i" :■ a . adjoining to the latter, exactly of the fame 
t'-vruit: and temper j this, by reafon of the long hard 
1" ft, we could not plough till February} it is now 
fo ’umpy and obdurate, that I think all the plough- 
ing, rolling, dragging, and harrowing, that can be 
given to it, will not bring it into proper tilth to 
plant this feafon. Such is the mighty difference 
between ploughing for a fpring crop in odcober and 
February. 

This improvement in tillage is fo very clear and 
certain, that it furprizes one much that it is not 
B 3 univerfa'ty 
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univerially praftif^. But in this country, and 1 
believe if many others, the farmers are led affray 
by a falfc policy which obtains among them. Many 
of them at Michaelmas take in Iheep to winter at 
4s. 6d. a head, and keep them till the firft week in 
April, fo that they are obliged to keep their bubble 
ground and eddiflgi* for the fupport of thefe Iheep; 
and by that means, when their land Ihould be in 
fine tilth for fowing, they have fcarcely a field 
ploughed; by which means they commonly lofe 
three or four times as mutn in their fpring crops 
as they receive for the keep of their Iheep* It is 
true, as they obferve, it helps them to a little midy 
money at a time they Hand in need of it. ut 
furely it is extreme bad policy to take 4s. 6d to 
pay 10s. 15s. or aos. in eight months after; or>)fe 
fo much in the nett crop, which is exa&ly th£ ame 
thing. It will require at lead two acres for the 
keep of each Iheep, fo that the farmer receives at 
molt no more than 2s. 3d. per acre, whereas a win- 
ter’s fallow, if the ground be well prepared, is of 
more real value than aos. worth of dung laid on 
the fame. From all which this corollary may be 
fairly drawn 1 , that the land intended for the crop the 
following fpring, can be put to no ufe, the advan- 
tages of which in general can by any means equal 
a winter’s fallow. 


* Grafs that comes after mowing. 


Sect. 
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$®ct. II. Of the Invention 0 new Implements of 
Hufhandry, or Improvements in the\ld. • 

This article comprehends ploughs of every de- 
nomination, drags, harrows, horfe and hand hoes, 
machines and implements which have been in- 
vented to perform the feveral operations of huf- 
bandry in a more perfect manner, and with lefs 
trouble and expence. 

In former times ploughs were very ill-conftrucfted; 
fome little more than fcratched the ground, others 
were made fo heavy and clumfy as to require great 
ftrength to work them. Lefs than four horfes could 
do nothing with them. There arc now feveral in 
life which perform much better, viz. the Rotheram 
or patent plough , the one-wheeled plough, and the Nor- 
folk plough, which I believe is the lad, and, it is faid, 
by much the bed in ufe ; as it will plough up ftrong 
land with two horfes only, a man, and no driver ; 
fo that it does as much work and quite as well as 
the ftrong heavy two-wheeled plough, which requires 
four horles, a man, and driver j being double th£ 
expence of the Norfolk-plough for t%£ fame quan- 
tity of work. A very great improvement indeed! • 


But there is another plough in ufe, which it is faid 
does twice the work of this in the fame time, at a 

little 
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little more cxpenc^.; that is, the Double Plough , 
which plyghs two furrows in the fame time any 
other does one. This plough requires only three 
horfes and a man, but no driver. I have feen it at 
work in a large field, and go perfectly ftraight from 
one end to the other, without the ploughman’s ever 
putting a hand tojr. J believe thefe two Lift ploughs 
are the lateft and greateft improvements which have 
been made in this inllrumei.t for general ufe. 

There are others of a rfiore modern invention 
ufed for particular purpofes, of which that w ith two 
mould-boards is a valuable invention. With this 
plough I make the open furrow’s for planting po- 
tatoes, and then complearly cover the fets by fplit- 
ting the ridges. When they .have been horfe-hoed, 
it again fplits the ridges in the intervals, and earths 
up the plants. It effectually anfwcrs the fame pur- 
pofe in all broad drilled crops where the horfe-hoc 
is ufed, and with half the labour performs the fame 
work as could be done with the common plough, 
and in half the time. 

There another ploughs of lefs general ufe, fuch 
as the trenching plough, which lomc times goes to 
the depth of eighteen inches; draining-ploughs, 
and ploughs for denfhiring and felling; and laftly, 
J /ball mention a fmall light plough for ploughing 

the 
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the intervals of drilled crops, w^ch may either be 
n the form of the Rotherham plough, os%*he_ one- 
wheeled plough, either of which would anfwer the 
purpofc as effc&ually as any horfe-hoe whatever. 

Sect. III. Of the Quantity of Seed mcjl proper to 
be fawn, and on the regular diftribution of the fame , 
both as to diftance and depth. 

The improvement nftide by the great faving of 
feed in modern practice is very great. It is very 
certain from experiment, mod fatisfa&orily authen- 
ticated, that about one-third of the feed which was 
formerly ufed, and indeed is dill in mod places, is 
fully fufficient. In general it produces abetter crop 
than the whole quantity. In the old hufbandry or 
broad-cad method of* lowing, it is ufual to allow 
from two to three bufliels of feed-wheat, as the 
feafon happens, to a datute acre ; but in drilling or 
fetting, as ‘pradtifed in the Eadern counties, it is 
found that from three to five pecks is quite fufli- 
cient; fo that the difference between the two modes 
of planting amounts, at lead, to a laving of one 
bufliel and a half per acre. If then thefe new modes 
of planting all forts of grain were eqi%lly adopted, 
the faving, I conceive, would be an addition to the 
year’s produce, a tenth or twelfth of its whole 
amount. The farmer, therefore, who in' any one 
year might plant one hundred acres of wheat in 

rhe. 
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the new method, 
and fiftyytmlhels 

then on one hundred acres would be one hund|s$ 
and fifty bufhels, how amazing would be the amount 
of the quantity faved on all the tillage lands of 
Great-Britain ! ! 

This is a very intercfting object to individuals, 
and in a national view one «tf exceeding great im- 
portance. It would therefore be very patriodck to 
ufe every means to promotemnd extend the practice. 

This improvement in planting has all the pre- 
judice of the common farmer to contend with. 
He has been ufed, perhaps, aimoft half a century, 
to fow his land with wheat at the rate of two 

r. 

bufhels and a half per acre, and at harveft too fre- 
quently has obferved he has not half a crop ; from 
which he haftily concludes, that if he had fown but 
half the quantity, fmall as his crop was, it would 
have been but half as great. His land is frequently 
in very imperfect tilth, very rough, and full of large 
lumps; however, the feedfman lcatters the feed on 
the furface, p^u in harrowing, a part is covered fb 
deep as never to appear, another is never covered 
at all, but is picked up by the birds; fo that it fre- 
quently happens that not one-third of the feed ever 
vegetates and arrives at maturity. But in planting 

by 


^fould fave at lean: one hundi^T 
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hand, every corn is placed at the intended depth 
igind diftance, and not one in a tnoufand^ifcarries. 
This mode of planting has now been in ufe feveral 
years in Norfolk, Suffolk, &c. and is annually ex- 
tending itfelf, and doubtlefs will continue to do fo, 
as in general it produces confiderably better crops 
with fo great a faving in the fced^ The only ob- 
jection which can be made to it is the expence of 
fetting it, and the great tiumber of hands it requires; 
more indeed than can at any rate in many places be 
procured. In anfwer the fir’d objection, itisfaid 
the price of planting by hand is now only about 5s. 
an acre, which is very little in proportion to the in- 
creafe of produce, ffhd the value of the feed faved. 
The fecond objection is entirely obviated by the 
many inftruments lately invented for fowing the Iced 
very regularly at any required depth and diftance, 
either in clofe drilling to be hand-hoed, or in open 
drilling with intervals of a proper width for horfe- 
hoeing. It is true thefe have not been fo generally 
ufed as might have been reafonably expeCted ; the 
reafon of which, I am fully convinced, is the high 
price the ingenious inventors have fet upon them. 
Farmers in general are prejudiced ag^nft the prac- 
tice, and a priori cannot conceive the poffibility of 
the new mode being any way equal, either in the 
quantity of produce, or in point of profit, to the old 
method ; therefore will never run the rifque of lay- 
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ir><? out fixteen or ^-Hiteen guineas to make trial of 
an inJlraqa^nt, which they are fo fully perfuaded theyf 
ftiould never make the leaft beneficial ufe of. If 
ever the practice of drilling, either clefs or wide, be- 
comes general, it muft be by the example of men 
in eafy circumftanccs and fuperior condition, who 
are not afraid of emending a few pounds with a view 
to promote the public good, in which their own is 
conlpicuoufly included. 

Sect. I V. Of fulling the iiccp to the Nature and 
Condition of the Soil. 

In former times the farmer was governed more 
by the price a commodity would yield at market, 
than by the confideration of what the nature and 
quality of his land was belt adapted to produce. 
But experience, and the introdu&ion of many new 
articles into field culture, have given him a much 
larger field to range in; and now a fenfible farmer 
regulates his practice by the confideration of what 
his land is fuited to produce a large and profitable 
crop of, without too great trouble and expence. 
For example: Wheat is the great ftaple article, the 
prime obje&d’Sf a farmer’s care and attention} yet 
there is much land that is totally unfit to bear that 
grain, that is applicable to the growth of many other 
articles which are attended with great advantage. 
The fame obfervation will hold good in refpeft to 

almoft 
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almoft every article in culture^ Improvements in 
’Ihis article then confift in making art fufc^rvient to 
nature, in reafonably a (Tiding her in her mode of 
acting, for (he feldom can be diverted from her 
own bias, but at an expence that will be far from 
proving profitable. 

Sect. V. Of the Rotation or moft beneficial Succefiion 
of*Crops. 

This head comprehends improvements of great 
magnitude and extent. The articles of culture are 
commonly divided into two clafles, viz. One con- 
fids of crops that are laid to exhaudand impoverifii 
the land they grow on; the other to ameliorate and 
improve it. This mud be underdood in a compara- 
tive fenfe; for proper!/ (peaking there are few if any 
vegetables that are carried off the land they grow on 
to be coniumed elfewhere, but in forne meafure ex- 
haud and impoverifii the foil, and render it lefs fertile. 

The fird clafs, viz. thofe which are fuppofed to 
exhaud the land mod, are fibrous-rooted plants, as 
wheat, barley, rye, oats, &c. The ameliorating in- 
cludes all the legumenous and tap-routed plants, as 
beans, peafe, vetches, turnips, parfnips, carrots, 
clover, &c. Modern improvements are much in- 
crejfed by a judicious fuccefilon of interchanges 
among thofe articles. An ameliorating following 
m 

I 
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an exhaufting cro£ . prepares the land for another 
exhauftiyr;- crop, and efpecially if it be a hoeing 
crop ; for by judicious management the land may 
be conftantly cropped for many years in fuccefiion, 
without the intervention of a fallow every third or 
fourth year, as was heretofore the practice. 

Sect. VI. Of Improvements by Means of Manures 
both Natural and Artificial. 

By a manure we underftand any fubftance which 
being added to, or laid onTand, increafes its ferti- 
lity. This we conceive may be effected by means 
which operate very differently, therefore we fhall 
treat of them under two diftinft heads : 

I ft. Thofe that act mechanically. 

* 

idly. Thofe that act chemically. 

The fubftances which incrcafe the fertility of land 
by mechanical means, are all thofe which by mere 
addition and intimate commixion improve its tex- 
ture. Thus ftrong, wet, heavy clay, by the mere 
addition of iharp fand, or fine gravel, may be opened, 
rendered moic’light and porous, and confequently 
much more fertile. And light fandy and gravelly 
foils, whofe open, loofe, incoherent texture luffers 
the rain, dews, &c. fuddenly to pafs through them, 
are much improved by the addition of ftrong bind- 
ing 
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ing ioams or clay, which renc^- its texture more 
Inherent and productive of vegetable no^jjifhment. 
Among thefe may be reckoned marks of all kinds, 
chalk, Ihells, and indeed every kind of fubftance, 
which, merely by its texture, has the property of 
rendering foils that are too adhefive, dole, and heavy, 
more light, open, and porous ; ancbhofe that are too 
loofe'and incoherent, moredenfe, confident, and re- 
tentive of whatever is added to it intentionally by 
way of improvement, or happens adventitioufly in 
the courfe of nature. lUt marles, chalk, (hells, &c. 
properly fpeaking, are improvers of the foil, not 
merely as they correct and amend the texture, but 
alio by their chemical powers, which produce an in- 
creafe of vegetable nourifhment, and give fertility to 
the ground. So that vhey aft in a double capacity, 
that is to fay, both* mechanically and chemically. 

It is perhaps of little ufe to enquire, whether the 
above fubftances eflentially contain any real vege- 
table nourilhment, or only aft miniilei ially in the 
procurement and diftribution of the fame. All ab- 
forbent fubftances are powerful attrafters of water, 
oil, &c. and probably to the power o&ttraftion all 
their virtue is owing. The humid vapours of the 
air, which abound with putrid exhalations, are copi- 
oufiy imbibed by thofe abforbent earths, and from 
thence are inhaled by the roots and fibres of plants. 
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The atmofpher^-5 the grand magazine, the great 
receptac^p-of putrid vapours , which are conftantlj- 
exhaled and flying off from the furface of the earth, 
and from the whole race of vegetables and animals 
which fubfift upon it. Thefe putrid exhalations con- 
llitute the true genuine vegetable pabulum , or food 
of plants; therefp'e whatever fubftance of an abfor- 
bent nature attracts thofe principles more power- 
fully than the foil it is laic? on, will, to fuch land, 
be a manure, and infallibly improve the fame. 

Thofe fubftnnces which a.e of a calcarious na- 
ture, and can be burnt into lime, have their powers 
as manures greatly improved thereby; provided 
they are ufcd fo as to impregnate the foil before 
their virtue is diminifhed Qr impaired by being 
expofed to the air. .Lime, of whatever fubftance 
it is made, whether of ftone, chalk, or lhells, by 
being expofed to air for a few days, expands and 
falls into a fine powder, and thereby lofes its aftive 
principles caufed by the fire, and becomes totally 
.effete and dead, poffeffed precifely of the fame 
virtues as the ftone, chalk, or fhells, of which it 
was burnt, a4.\l no more. The difcovery therefore 
of the true method of ufing lime, fo as to impreg- 
nate the foil with its aiftive principles, is a very 
great improvement in practical agriculture; for 
before this was known, large fums of money were 

expended 
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expended in hying lime on the furface of land, where 
ij^foon became effete and dead, ^d a died only by 
its mechanical properties in the fame manner the 
Tubftances of which it was burnt would have done 
had they never been burnt j fo that the whole expence 
and trouble of burning was fo much thrown away. 


Sect. VII. Of the Juccefsful IntrMublion of many 
new Articles intg Field Culture. 

If in the idea of new articles be included thole 
which have been transferrlfc from the garden to the 
field, the number will be far from being inconfider- 
able. T urnips, potatoes, cabbage of different kinds, 
carrots, parfnips, &c. were cultivated for domeftick 
ufes, long before the time propofed ; but the field 
culture of thefe articles for the feed of cattle in any 
confiderable degree,* is quite a modern practice. 
The fuccefs which hath attended the ufe of thefe 
articles, hath, inconteftibly eftablifhed their great 
value and importance j but unfortunately their cul- 
ture hath hitherto been much confined, and is very 
far from being generally pradtifed. 


Many kinds of graffes have likewife be%i flrongly 
recommended as valuable improvements, which, 
having anfwered the finifter views of fome of the 
rccommenders, in felling their feeds at a great price. 
You V. C and 



and upon trial be^g found greatly inferior to the 
fponta^ppus growths of this country, have very d^ 
fervedly fallen into general difufe, and are no more 
thought of. There are two articles, however, com- 
monly reckoned among the grades, which mud 
ever be diftinguilhed and feparated from thofe that 
have been found ufelefs, that is to fay. Sainfoin and 
Lucerne j theic merit more attention and care than 
have been ufually beftowt^ upon them, and would 
well repay the farmer for all his expence and trouble, 
if bellowed with diferetiol and judgment, for they 
certainly might be made improvements of the moll' 
valuable kind. 


Sainfoin has been fown pretty extenfively in fomc 
parts, but not fo generally by far as it delerves. 
It generally fuccecds well uporf chalk, from whence 
it has been very erroneoufly concluded, that it will 
not thrive in a deep foil. It is fuppofed a hard 
fubftratum of chalk prevents the deep penetration 
of the roots, which is the natural bias of the plant, 
for it is not known to what depth it would defeend 
in a friable foil that would yield to the perpendicular 
delcent o#iu> root. From hence it is ftrangely 
concluded, that the plant in fuch foil is exhaufted 
of its vigour by the luxuriance of its own roots i 
and that the produce of the herbage on the furface 
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is fmall in proportion as that oflfche roots is large. 
*t'his notion, repugnant as it certainly is to^oitfmon 
fenfe and reafon, as well as to experience and ob- 
fervation, is firmly believed and maintained by men 
of very good abilities ; lo invincible are prejudices 
early imbibed, and fupported by local cuftoms, and 
habits of practice long eftablifhed. <l 

The writer is clearly of opinion, that there are 
few arable farms in th^ kingdom which are not 
capable of great improvement by planting of fain- 
foin, more elpecially thofe which are but poorly 
provided with good pafture and meadow land. 
The pooreft fields of fuch farms might by proper 
management be brought to produce good crops of 
fainfoin ; and land,*the natural intrinfick value of 
which is not more than from 2s. 6d. to 5s. an acre 
per annum, might certainly, at a very moderate 
expence, be made worth from 20s. to 40s. This 
would prove an unlpeakable advantage to the 
occupier as well as to the owner of a farm that is 
almoft wholly arable, as it would enable him to 
keep a much larger number of milc%cow.s, ami 
hogs in proportion, and by thele means greatly in- 
creafe the quantity of manure for the improvement 
of his corn-fields. 
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The greated enemies fainfoin has to encounter 
are grafs^.1 weeds: thefe, in land that is tolerably 
good, foon overcome and deftroy it, unlefs the far- 
mer will take the trouble, and be at the expence of 
keeping it clean. But this is by no means fo for- 
midable an undertaking as hath been generally 
thought, provide*! the land be very well cleaned 
and duly pulverized before the feed be fown, and 
provided alfo it be fown • h rows from fifteen to 
eighteen inches diftant, which is as near as it ought 
to be fown, if intended #..r a lading plantation. 
At thofe didances, the intervals becween the rows 
may be kept perfectly clean with a fmall plough and 
a narrow drag of about twelve inches wide. With 
thefe inftruments feveral acres may be cleaned in a 
day, and fuppofing this to be done three times in 
a dimmer, the expence would amount but to a trifle. 
My drag is twelve inches wide, and proves extremely 
ul'eful in drilled crops of every kind, as alfo in thofe 
of what nature foever that are planted in rows. 

Lucerne, under a fimilar management, would be 
a very great improvement on arable farms. In- 
deed an option generally prevails, that it requires 
a much better foil than is commonly found. Crops 
of all kinds are more abundant on a good than on 
a bad foil, if they are kept clean ; but it is a very 


erroneous 
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erroneous opinion, that lucerq^nll thrive only on 
g-ich land. It may be raifed to great ad^ntage on 
land of a very indifferent quality, by the fame means 
as above recommended for fainfoin, and the fame 
care to keep it free from grafs and weeds. I have 
cut five good crops off fuch land in one fummer, 
after having been planted five yea,^, without a grain 
of manure of any kind, except a i mall fprinkling of 
turf afhes the fecond year after lowing the feed. A 
few acres of either, or both thefe graffes, with a few 
more of potatoes, cabbie, or turnips, would enable 
the occupier of an arable farm to keep from eight 
to twelve, or even twenty milch-cows, according to 
the fize of his farm, though he fliould not have an 
acre of meadow or pafture belonging to the fame. 

Of articles which are truly ufeful and entirely 
new, we know of few that have been introduced 
within the- time mentioned. The turnip-rooted 
cabbage is a truly valuable root, which was acci- 
dentally difeovered about twenty years ago, and has 
been cultivated with great fuccefs by feveral gen- 
tlemen, and ftrongly recommended by them to the 
attention of the farmer. Both its roils and greens 
are exceeding good food for cattle, but what con- 
ftitutes its principal excellence is its extreme hardi- 
nefs, for it refills the violence of the moft rigorous 
C 3 feafons 
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feufons and fevereft frofls. M hen the common tur- 
nip and hardieft offcagc have been entirely cut off 
and defined, this has continued its fine verdure? 
and fupplied the kitchen with greens, and the cattle 
with fweet and wholclome roots, even till tlie miuJh 
of May. 

Another ncw^rticle which has been very lately 
introduced is the Mangel fp'urzel, or Scarcity Plant. 
From the fuccels /bme few*gentlemen have had in 
its cultivation, it feems to promife to be of the 
greateft utility for the feed ^cattle. However, it is 
very little known as yet, it being fuppofed that not 
one farmer of a thoufand has fo much as ever heard 
of the name. 1 1 is generally agreed to be a ipscies 
of the beet, of which there are many. The feeds of 
both have exaftly the fame appearance, and the 
leaves and roots differ only in colour and fize, for 
the manner of their growth is exact ly the fame j but 
the leafage of the new fort is faid t o be much more 
luxuriant and abundant, 'and the roots valid y larger. 


In order to difeover the moll advantageous mode 
of railing this plant, 1 lowed, or rather let, a quantity 
of the feed itf : fcveral different ways in April laft. 
The beginning of July the outfide leaves had ob- 
tained their full growth, feme of which I broke off 
and offcied to the horfes and cows, who ate them 

very 
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very freely j but when offered to die pgs, they 
^eized them with great eagernlfl^ and devoured ra- 
ther than eat them. Tlie pigs are fi iH^fed with 
them daily, and conflantly prefer them to every kind 
of green food or root that can be given them. 
Breaking off the leaves takes up much tune, and is 
very troublefome ; therefore, when the outfide leaves 
are fully come to maturity, J cuffhe whole clean 
off about an inch and ajialf above the ground, from 
whence frcfli leaves flioot up very freely. My ex- 
perience is yet too fmr^to fpeak with confidence; 
but it feems to me that an acre of this plant, if it 
takes well, would be fufficient to keep twenty pigs 
very well for five or fix months, fay from July to 
November or December inclufive. 


Another article.of food for cattle has been lately 
recommended as the fweeteft and belt in the world, 
fold under the title of Carolina Grafs Seed. I fowed 
a very fmall quantity of the feed in my garden in 
April laft; it came up well, and is now in a very 
flourifhing Hate. Time will difcover if it is in any 
degree fuperior to many of the fpontaneous pro- 
ductions of our own climate. No quantity, I be- 
lieve, has been hitherto obtained that is adequate to 
that purpofe. From the fmall trial I have made, it 
feems no way difficult to propagate, if the foil be 
well pulverized and clean before it is fowed. 


Sect. 
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Sect. VIII. Of A 1 *? Advantages accruing from the 
introduction of the New Articles above fpecified int0 
Field Culture , in applying them to the rearing and 
fattening of Cattle. 

The improvements made by cultivating turnips 
for the feed of fheep and fattening of cattle, is fo 
generally knowi^’and extenfively pradifed, that it 
feems unneceflary to fay agy thing on that head. 

I will, however, beg leave to obferve here, that the 
opinion generally maintai^d, that turnips are an 
improper food for milch-cows, as it fpoils the cream 
and butter by impregnating the milk with the Itrong 
flavour of the turnip, appears to me, by repeated 
experiments, to be ill-founded. The two laft win- 
ters and Iprings my milch-cows lived chiefly on 
turnips, and their butter was ffi'tind not only as 
good as my neighbours, ^vhofe cows ate none, but 
was even preferred to it. They fay their opinion 
is grounded on experience as well as mine. The 
difficulty, I apprehend, lies here: My turnips are 
pulled, brought home, and given to die cows in the 
yard; their cows have been ufed to be turned in 
upon them, ^.here they pick up the charlock and 
other weeds which abound among them, for they 
are never hoed ; and to this, and not the turnips, 

I am perfuaded, the difagreeable flavour of the milk 
is owing. It mutt be obferved that the turnips 

fhould 
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ftiould be given to the cows whil^hey are frefh and 
^m, for all food when grown puffid and corrupted 
is unwholfome, and doubtlefs would affe<51: me iuices 
of the animals that eat it. 

Of all the articles we have mentioned, or that is 
yet known, perhaps very few can equal, and none 
excel the Potatoe. The ineftimable value of this 
root is hardly to be coraceived. It is not only an 
almoft conftant dilh in great and opulent families, 
but in times of fcarcity'Hid dearnefs, the poor are 
almoft wholly fubfifted by it. There are many 
poor families in this neighbourhood, who the laft 
winter ate them three times a day with a little fait, 
without a morfel of meat or bread with them. It is 
true they have been long in life for the food of man, 
but it is of late date* that they have been extenfively 
cultivated for the feed of cattle; and even now, I am 
pretty clearly of opinion, that if they were much more 
generally cultivated than they have hitherto been, 
the farmer would find his account in it, elpecially 
where a fubftitute is much wanted in the winter and 
fpring feafons for the fupport of his cattle. 

% 

Hogs are immoderately fond of potatoes, and will 
live entirely upon them till they are fit to put up a 
fattening for pork or bacon ; and then, boiled and 
mixed with barley or peafe meal, they fat them 
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fpeedily and make fine meat. Another ufe I have 
put them to, v^-jh has been little praftifed, y 
though^of i that is, for the feed of milch-cows. 
Three gallons a day, half at night and half in .the 
morning is quite fufficient to keep a large cow in full 
milk, and the milk as fweet and as good as in the 
fummer months. Nothing excels them for the feed 
of cows which ale fatting their calves for the but- 
cher. I fatted four laft fpfing, which were fold for 
from 35s. to above 40s. a calf, which was double 
what I ever fold any for £^«this place before. Laft 
year, after taking them up, feveral calves, about fix 
or feven months old, were turned into the potatoe 
ground with the cows ; they fed upon them as kindly 
as fo many pigs, and preferred them to every thing 
elfe they could meet with. 

I have had no experience of their ufe as food for 
horfes ; but 1 have been a (lured by n gentleman 
who refided fome years in Ireland, tha* he kept his 
hunter, a ftone-horfe, entirely upon them inftead of 
corn, l ie ate nothing elfe, excepting hay between 
his feeds of potatoes, as other horles ; yet he was as 
fat, as healtjp 1 ', as ftrong, and as full of fpirits, as if 
he had given him all the corn he could eat. 


On 
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Article 11 

^ On the Culture of Potatoes by the eaftljl ’and 
mofl ceconomical Means . 

[By Mr. JosnrH Wimpey, to the Secretary.] 

SIR, 

S INCE the potatoe has been in univerfal demand 
for the food of catL+e, as well as of families, 
their culture hath become an object of general at- 
tention and regard. ML# of every clafs, from the 
princely owner of a palace to the meancfi: cottager, 
have exerted their (kill in ^.tempting to improve 
it both in quantity 'of product ..nd in goodnefs. 
As to quantity, forne have fucceeded beyond all 
expectation. 

In examining fome of thofe accounts, the writer 
hath been muc 1 ' furprized to find their culture hath 
been attended with fuch enormous expences, even 
as far, if he remembers right, as 14I. or 15I. per 
acre. This put him upon confidering if a lefs 
operofe and more ceconomical method might not 
be practicable, by which, though tht^quantity of 
produce might be confiderably inferior, yet the nett 
profit might be fuperior, and that in no fmati de-. 
gree, all things confidered. 

In 
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In purfuit o fthgfe ideas, the writer, the two lafl 
years, ajjjppted tnf’Yollowing method, which fully aj - 
fwered Ills expeftation. A particular of which, con- 
taining an exaft account of the expences, quantity of 
produce, amount of the crop at a certain price per 
buftiel, and laftly, the nett profit of two ftatute acres 
of land l'o cultivated in the year 1788, is as below. 

In Dec. 1787, two ftatijte acres were ploughed up 
and lay rough through the winter. The February 
following, the ground w^*.well dragged, forty cart 
loads of long dung were then equally lpread upon 
the fame, and immediately ploughed in. The be- 
ginning of April, furrows were drawn the length- 
way of the field with a double- breafted plough, at 
about two feet eight inches diftance one from the 
other, in which the potatoe fets were dropped by 
hand, at the diftance of from 12 to 14 or 15 inches, 
which were covered by fplitting the ridges with the 
fame double-breafted plough, throwing one half of 
the mould to the right hand, the other half to the 
left, and by that means forming a ridge over each 
rank of fets, and leaving a deep furrow in each in- 
terval. Iy-.his fituation they continued till the fets 
had fiiot five or fix inches. 

By that time the weeds began to appear in great 
abundance. A fmall common one-wheel plough 

was 
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was then fet to work, as near each fide of each 
•j^ik of potatoes as could be wit/i^fc damage to the 
plants. This operation raifed high ridged in* the 
intervals between the rows. 

In this ftate it continued till the weeds began 
to advance again in their growth. The double- 
breafted plough was then fet to wcjjjj again, going 
up the middle of one row, and down another, by 
which operation each fid£ of the plants were com- 
pleatly earthed up; and before frefli weeds could 
vegetate, the luxuriance ?f the greens was fuch as 
to completely cover the intervals; fo that the whole 
furface of the field had one uniform appearance. 

In this fituation they continued till about the 20th 
of October, when the greens being moftly decayed, 
and the weather very fine, they were begun to be 
taken up in the following manner: A ftrong plough 
was fet deep enough to work below the bed of the 
roots, with which the ploughman goes up one row 
and down another, turning the roots up to the fur- 
face. W omen, boys, and girls, follow the plough, and 
pick them up in bafkets as faft as they are turned out. 
A pair of drags with long tines are dr.^/n over the 
ground after it has been picked, by which many are 
brought up to the furface, which had efcaped the 
pickers. When the whole field has been gone over 

in 
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in this manner, \^then give it a dean ploughing and 
harrowing, by wmtrh means very few roots efcap# 
Thus tfie whole operation is completely gone 
through, and the land left in the moft peifcft condi- 
tion for the immediate reception of a crop of wheat. 

An exadt account of the produce, expence, and 
nett profit of n^f/htute acres planted with potatoes 
in manner aforefaid. Prince 750 bulliels; tithe 
paid in kind deducted, fay 75 bu/licls, leaves 675; 
which at is. per bufhel, a^three ihiJlings per kick, 
amounts to - - - - jC *33 1 5 0 

E X P E N C K S. 

A clean ploughing in winter — — o 12 o 

Dragging in February — 030 

40 loads of long dung, and carriage -400 

Spurling ditto — -J 020 

Ploughing in the dung — 612 o 

Striking furrows with double-plough 060 

Planting and cutting potatoes 060 

Covering them with double-plough -060 

Sets 1 5 facks at 3s. _ 230 

Ploughing intervals from the rows — o *6 o 
Earthing up the plants — — .. - 060 

Taking them up, ploughing up, draw-1 
ing home, itacking, &c. 3 horfes, >1 lo o 
man. and bo* 5 day a — — J 

One man, one toman, 5 days — 076 

Hoys and girls *— — 059 

A year’s rent — — « 2 o o 

13 7 3 


Nett profit on 2 acres — 

or iol. 3$. ic£d. per acre. 
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But to do juftice to the experiment, the fucceed- 
crop of wheat Ihould be cha^fe with at leaft 4I. 
and that fum added to the nett profit woultftimount 
then to 12.I. 3s. io.;d. per acre, for it would have 
coft fo much at lead to have brought the barley 
ftubble into lb perfect a tilth and fertile condition 
as the potatoes left it in. 

It may be very proper to obferve, however, that 
the culture of potatoes for fale, probably, cannot be 
extended much farther, in many places at leaft, the 
markets being already overftocked, and the price 
fallen, ieemingly more in proportion than the in- 
creafe in quantity. Three or four years fince, the 
current price of potatoes in this neighbourhood was 
6s. per fack, and often more ; fometimes as high as 
1 2s. Laft year I^foLd’fome for as. 6d. none for 
above 3s. and at prefent I have little profpeft of 
difpofing of what I Ihall have to ipare of the above 
quantity, even at thofe low prices. 

Hence it becomes a queftion of very confidefable 
importance, what is the real and intrinlick value of 
this root to the grower when applied to feeding of 
his own ftock, from the time of takin^it up to the 
time of planting, fay from October to May follow- 
ing, that is, feven months out of the twelve. If this 
Ihould be found to anfwer in any defirable degree, 

the 
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the farmer might with f'afety cultivate as many as he 
could confume advantage, without depending 
upon a foreign market, which, by means of an ex- 
ceedingly extended cultivation, is become very pre- 
carious. Add to this, the potatoe in itfelf is a pe- 
rilhable commodity, and when ever fo well kept 
muft be difpofed of in about eight months, or be- 
come totally uft<cfs. 


But as the above queftiofi involves a great deal of 
p, rallied knowledge, which is attainable only by real 
experiment, and as I am Tjow feeding of different 
kinds of ftock on potatoes, 1 hope therefore to be able 
to write on this fubjefl with greater precifion, and 
will beg leave to lay an account of this matter before 
your refpedable Society in foine future paper.* 


On examining the account of' the above experi- 
ment, I fee little reafon for making any alteration 
in the mode of culture there pradifed. After the 
firfl: ploughing in the winter, I think if it were to be 
followed by a fecond acrofs the firft, and the land 
thrown up into lharp narrow ridges by one bout of 
the plough, or by the double- breafted plough, the 
land would f * much more effectually expofed to 
the influence of the atmofphere, and the improve- 
ment much greater in proportion, than a half 

# Such account will be received with plcafure* 

ploughing 
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ploughing would amount to, b^pr only an addition 
6s. to the expencej the winter being frafon 
when the fertilizing principles defeend mod copi- 
oufly to impregnate the earth. 

. I Ihould obferve, in ploughing up the potatoes, 
we always take out the coulter, which would cut 
and damage a great many of them j^but in this way 
the bufinefs is performed without the leaft injury; 
as a proof of which, I did not fee one root that was 
at all hurt by the plough 

My principal object in adopting this method of 
cultivation was not the obtaining the largeft quan- 
tity of produce poflible, but rather the largeft that 
could be got confiftently with cleaning, ameliora- 
ting, and improving the* foil. This was my firft 
and principal objeft, and perhaps a more effettual 
method is not eafy to be found. Had the largeft 
quantity of produce been the only thing aimed at, 
the number of rows might have been doubled, and 
inftead of 32 inches, 16 only might have been taken. 
The produce in that cafe, doubtlefs, would have 
been much more confiderable, but then the land 
would have loft all the benefit of horfe-noeing. 

Since writing the above, I have had the pleafure 
of reading the learned Dr. Anderjm'% very valuable 
Vot.. V. D trearifif 
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teatife on this afljrie. The great accuracy and 
preciCiot^T. irh which his experiments are concluded* 
are very lingular and curious, and l]is fubfequent 
obfervations and conclufions not lefs 'inftru&ive and 
ufeful than they are ingenious and entertaining. 
His difeovery, that the acreable produce is in a 
great meafure i proportion to the quantity (weight) 
of fets or bulbs planted, (contrary to whaflt obtains 
in many other articles) is, £erhaps,.one of the moft 
important diicovcries of the prefent age. And I 
mull add, I have the fati^a&ion of feeing it 'in a 
good meafure confirmed by my own pra&ice in the 
foregoing account. 

By that account it appears that I planted fifteen 
fades of fets in two ftatute acres of land ; about a 
third more than I 'ever allowed before, and I believe 
than is commonly ufed. The increafe of produce 
was not .only in proportion to the increafed quan- 
tity of feed by meafure, but alfo in the fize and fair 
appearance ’ of the bulbs, which indeed, were fo 
much improved, that I could not help hefitating for 
a good while, if fome miftake had «ot been com- 
mitted in f;c forts planted, which I could by no 
means account for. 

Two of the forts I planted were produced by a 
friend in London two yea; t before, and were faid 

to 
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to be the forts moft in den^fcl in that market 
One of tyjem was the kidney fort defcriftd by the 
Dodtor, and I think one of the bed kinds yet known 
for the table. . The' other was a round, white, fair 
potatoe, the name of which I never learnt, but it 
was a very good one. The firft.year of planting, 
the produce exadtly correfpondeci%ith the fets, but 

the fecond, that abovementioned was fo much im- 

•^1 

proved as quite to' confound my judgment. This 
pleafing amendment c^g be imputed to nothing 
elfe but the weight and fize of the fets planted. In 
this I was rather particular, differing in general 
none to be planted lefs than a large pullet’s egg ; 
the larger fizes were cut' into two, and the largcft 
into four pieces. 

For fome three or ’four years pad, I have alfo 
made fome trials of railing potatoes from feed. T he 
events of my trials differ confiderably from thofe of 
the ingenious Doctor. The firft year I had fome 
bulbs # as large as a pullet’s egg, but I did not then 
remark any variety of forts. The larged of thcfe 
were preferved, and planted the ‘following April. 
The October following they were card&lly dug up, 
and were as large in general as thofe produced from 
old bulb's j many of them from half a pouncl to a 
pound and upwards. Among thefe, very contrary 
to what happened to the Doctor in his experiments, 
D 2 
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there were not le^f,an five or fix different fpecies, 
mod of fj^.m totally different, not only from the pa-, 
rent docks, from which the feeds were obtained, but 
alfo from every other fpecies , I had ever feen, or 
have to this hour. They were of different colours, 
figures, and texture. Some a fmooth yellowifh 
white, fome a d^fky brown, fome a reddifh brown, 
fome had a rough lkin, fome fmooth, fome diftindt 
fingle bulbs of a regular. fh^>e, others a congeries of 
bulbs from 6 to io or ia, connected together by a 
kind of neck, compofing f*mafs, fometimes nearly 
as- big as a half-peck meafure. But there was one 
fpecies which far exceeded all the reft in beauty; 
many of them were as big as a goofe’s egg, a fine 
clear fmooth (kin of a yellowifh white, finely pounced 
with fmall crimfon fpots, the complexion beautiful, 
and the fubftance as good as I ev^r tailed. 

The bulbs, which produced the feed- of which 
thefe varieties were obtained, were of two very dif- 
fere'nt fpecies, but no more than two. One was an 
oblong white potatoe of no very common Ihape. 
Many of them were gibbous at each end, connected 
by a part qjf ich fmaller in the middle, a good fa- 
mily potatoe. The other was of a brownifh red 
colour, finely marbled on the infide with a crimfon 
purple ; a very fine juicy potatoe, much in ufe in 
this country for feeding hogs, but little valued for 

family 
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family ufe. T hefe two fpecies^^ all I hadat that 
'time; from which the apples which proclufced * the 
feeds were promifcuoufly gathered in the fame field, 
and fown together in the fame Ipot. 

The Doctor feems to doubt if the fexual fyftem 
of Linnaeus takes place in the ptmpagation of new 
varieties in this ufeful plant; but it feems very cer- 
tain from the above account, that varieties of them 
are attainable from feed, and that molt probably by 
the bloffoms of fome plafits being impregnated with 
the male dull of others, fimilar to what happens to 
the whole tribe of cabbages, carrots, and parfnips, 
beets. See. If this be not admitted, we mull have 
recourfe for a folution to Jemincil variations in the 
primitive fenfe of the pfirafe; which is not only in- 
finitely more improbable, but perhaps totally inad- 
mifilble and irreconcilable to the principles of found 
piiilofophv. '’c.tning can be more certain, than 
that the mob minute variation mull have had 4 
pre-exilting caufe competent to its production; 
otherwile it unavoidably follows that an effect may- 
be produced and exift without any caufe at all, 
which is abfurd and impolfible. ^ 

. That the pea tribe continue invariably the fame, 
though they Ihould be reared in the moft promifeu- 
ous manner, the DoCtor feems fully convinced, and 
D 3 
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I have nothing againft it; but he fays alfo, 

* { all therffl'Jnds of beans poflefs the fame property.”* 
Wifh all due fubmifiion to the Doctor's fuperior 
judgment, I muft think in this he is certainly 
miftaken. In 1787, I planted a field chiefly with 
garden beans of moll of the forts known ; they 
were planted in ^>ws about a yard afunder, in the 
following order : Mazagan, White-bloifom, Long- 
podded, Sandwich, Toke*’ and laflly, Windfbr. 
The Mazagan and White^blofiom were threfhed 
firft, when to my great furpife I found I had quite 
a new fpecies, or father feveral. The Mazagan, 
inftead of their being of their natural colour, were 
mottled black and white; the White-bloifom, in- 
flead of their natural jetty fhining black, were 
brown, black, and yellow, "blended together, and 
both much larger than ufual. The Long- podded 
were alfo very much of the fame colour. Here 
then is an undeniable proof that beans, of fome 
farts at leaft, are as fubjedt to feminal variations as 
any clafs of plants whatfoever. I alfert this with 
great confidence, as the experiment was not made 
on a fmall tiffing fcale, for I had eight or ten facks 
of thefe beans which I had agreed with a feedfman 
for at 5s. a bulhel. When they were threfhed, I 
\vrote him word what happened, and difpofed of 
them among my hogs and horfes. 


It 
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It may be of fome ufe tr^^ferve here, that I 
fufFered no k>fs by this unexpected ac*<^pn£, as at 
firft was apprehended, for the/* turned td better 
account than they would have done if fold at the 
price abovementioned. I have fince found, by re- 
peated experience, that beans are a much more 
hearty and profitable food for^prfes than oats. 
.Being out of old oats the two laft fprings, .1 fubfti- 
' tu ted hprfe- beans in tfi’eir Head. In the room of 
a fack of oats with chaff, I Ordered them a bufhel 
of beans with chaff to IftVe the fame time. It very 
foon appeared the beans were fuperior to the pats, 
from the life, Tpirit, and fleeknefs .of the horfes. 
Valuing the beans at 40s. per quarter, and the oats 
at 20s. the keep of the horfes with oats would coft 
juft double what it did in beans, and not fo well 
kept neither. 

What the Do<ft<?r has advanced on the diftemper 
called the cur' in potatoes, I think very juft. That 
it is generally occafioned by diftempered feed, I have 
not the leaft doubt. How the feed becomes vitiated 
and corrupt is another queftion, which perhaps -ad- 
mits of no fatisfaeftory folution. • T l^e are many 
other ways, I apprehend, by which both animals and 
vegetables, that are robuft and, healthy during one 
part of their exiftence, become diftempered, and even 

their 
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their Jlamina vitijjgjpi the remainder; befides here- 
ditary d^rents, or what they may acquire by juxtS 
pcftticn. 

The fmut in wheat, I have long been of opinion, 
is generated by a very wet feafon happening during 
the time of its' being in bloffom. This I efteem 
the caufe and dffgin of the difeafe ; but 1 am well 
allured' it, may be,- and o£en is, propagated ani 
continued by ufing the corn thus vitiated for feed. 

* * w 

Laft year £ made fome experiments on fmutty 
wheat,- hoping to -obtain fome information I might 
rely on. I fowed part of a ridge in drills about 
twelve inches apart with good found feed ; another 
part, immediately adjoining, with feed taken from 
very fmutty corn. , It had- been previouflv wafhed 
in two feveral waters ; what fwam at top was care- 
fully Ikimmed off, and the wafliing continued till no 
blacknefe remained. Another portion of the fame 
ridge, adjoining the former, was drilled with part 
of the fame fmutty wheat unwalhed, juft as it came 
from the ear, without any preparation whatever ; 
the refult was as follows ; 

The crojf from the found feed was perfeftly free 
from Imur, clean,‘and good. That from the fecohd 
had many fmutty .ears among it, perhaps one in 
twenty. The third and laft was miferably fmutty 

indeed; 
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indeed; I believe half of the lead were in- 

fixed. As all three parcels of feed were f^n ip the 
lame land, at the fame time, in the fame manner, and 
managed the fame in every ftage of its growth, it 
feems clearly to follow, that good clean found feed 
in a favourable feafon will produce good found corn; 
that feed infedted with the fmut, though well walhed 
in water, will retain a part of the infection, and pro- 
duce a fmutty crop; fhd that fmutty feed, fown 
without any wafhing at all, will produce a crop fo 
fmutty as to be of very^ttle value. 

In like manner^ I apprehend, 1 the potatoe, and 
perhaps every other kind of vegetable, though ori- 
ginally of tfife mod firm and perfeft ftamma, may, 
by an intemperate air,’confuming blights, or a com- 
bination of unfufpedted caufes co operating toge- 
ther, vitiate the original (lamina, and induce imbeci- 
lity and a diftempered conftitution, which may be 
'propagated through all fucceeding generations. 

The pured and bed means of guarding againft 
and preventing this evil, is to follow the advice given 
by the very intelligent Doctor, whichV to ielecl for 
feed the larged, faired, founded, and bed com- 
plexioned bulbs; by which mc.<ns you will mod 
probably avoid thofethat may be infeded with this 

deftrudtive 
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deftruCtive maladv. The Doctor hath truly ob- 
ferved, that the^med are always of an inferior fizp; 
to whi^" I will add, they are alfo of fo unpleafant an 
afpeCt, that an eye of modern difcernment will eafily 
diftinguilh them from thofe that are found. 

Let the feed be judicioufly chofen, and planted 
in the moft proper fcafon, there will then be very 
little reafon to fear a profia. ble crop of good found 
potatoes, of a defirable fize, if managed according 
to the directions in the fc*»ier part of this paper. 

Inftprefled with gratitude for the many marks of 
approbation conferred on me by your very refpedt- 
able fociety,' I beg leave to rec^ppmond this paper 
to their confideration. 

And am,* Sir, 

With great refpeft and efteem. 

Your obliged humble fervant, 

. JOSEPH WIMPEY. 

North- BockharA. ton, 

Nov, 10 , 1788 ,* 
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Article- II 

l An Enquiry concerning a fure and certain Me- 
thod of improving fmail Arable Farms. 

[By the fume, to the Secretary.] 

Sir, 

T T. is generally thought, and on ve?y good grounds, 
that fmail arable farr#s do not afford the occu- 
pier fo good a maintenance as dairy farms of the 
fame annual value. , the latter will do well 

and fave money, while the former, with a vaft deal 
more labour and trouble, is ftarving himfelf afid 
family. This master has been fully, inveftigated 
in a former papsMMtfad the true reafon afiignedj 
but a fure and cc^R| ; .remedy, which would enable 
the farmer to live'artd pay- his rent punftually, is 
greatly to be wilhed, and would be of univerfal 
convenience. An attempt to effeft which is the 
intended ufe oi this paper. 

The advantage and propriety of applying land 
to the growth of fuch articles to which natiire Jias 
moft fitly fuited it, has been Ihewn^ large, and 
alio that all land which is naturally and properly 
arable, can by no means be converted into meadow, 
or valuable pa'fture of any duration. Such as, from 
a wild ftate of. nature, overrun with furze, ferp, 

bu%?s. 
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bu flies, and br ^.' S 3 has been rendered fertile by 
means 4 ^- the plough, muft be kept in that \m- 
proved ftate by its frequent ufe, otherwife it would 
loon revert to that wild barren ftate which was its 
original condition. 

A farm, therefore, which confifts wholly, or al- 
moft fo, of land that is properly arable, muft ever 
continue arable! for it is Cot practicable to render 
it in any degree fertile, but by means of the plough ; 
or to keep it long fo, cf*)h when it is made fo. 
But though arable, land cannot be converted into 
meadow or pafture proper for a dairy, it may be 
planted with articles which, it is well known now, 
will anfwer the purpofe of Me. horned cattle, 
efpecially milch-cows, as effe&SHly as good mea- 
dow or pafture, producing as rtiuch milk, and alto- 
gether as rich, as fweet, and as good. 

But the great intereftirig queftion is. Whether 
thole articles which can be procured only by the 
heavy expences of ploughing, harrowing, feed, and 
other operations which neceflarily attend their cul- 
ture and hajr^efting, will afford as much fuftenance 
in proportion to the expence, as meadow or pafture 
which is liable to little or none, excepting what is 
made into hay, the cattle gathering it for themfelves 
as they confume it? 


To 
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To afcertain this fad, we muft^nquire, what may 
%e the average expence of keepmg^a milch-cow on 
a dairy-farm for any given time ? It is faia, upon 
very good authority, that . the expence generally is 
from 3I. to 3I. 1 os. per annum. Two acres and a 
half of pafture fit for this ufe is fufficient to keep a 
cow the whole year through, and fuch land is valued 
at from 25s. to 30s. per acre. At 25s. fuppofe, the 
keeping of each cow v#uld amount to 3I. 2s. 6d. 
per annum. A dairy farm, therefore* confuting of 
forty-eight acres at 25s. ; Otr annum, would amount 
to 60I. rent per annum; and the number of cows 
that might be kept upon fuch a farm, allowing two 
acres and a half to each cow, would be nineteen 
and a fra&ion, therefore we will fay twenty. 

In the next place, let us enquire, what would be 
the average expence of keeping a cow upon food 
raifed in arable land as a fuccedaneum to grafs, &c. 
rent and every neceflary expence included ? 

We are affured, by unqueftionable authority, that 
a bulhel of potatoes, given half at night and half in 
the morning, with a fmall allowance of hay, is fuffi- 
cient to keep three cows a day. On t%t allowance 
their milk will be as rich and as good, and the quan- 
tity as great, as in the fummer months when the 
cow§ are in good pafture. 


In 
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In a former we have fhcwn, that an acre of 
land, p^oerly cultivated with potatoes, will product 
337 bufhels, and the total expence of cultivating antf 
acre, rent and tithe included, was 61 . 13s. 7^d. If 
three cows eat feven bufhels per week, then they 
would eat 365 bufhels in a year; and twenty cows 
would confum^r°433 bufhels. The queftion then 
is. If ao cows require 2433 bufhels to keep them a 
year, and as above an act£ of land properly culti- 
vated will produce 337 bufhels nett, how many 
acres will be required to produce 2433 bufhels, or 
the quantity necefiary to feed 20 cows to keep them 
in full milk the year round ? The anfwer is, Seven 
acres and a quarter nearly. 

If then an acre of land, can be cultivated with 
potatoes, as above, for 61 . 13s. d. the cultivation 
of feven acres and a quarter will amount to 48I. 8s. 
9,d. We have feen, as above, that the rent of a 
dairy farm, capable of maintaining 20 milch-cows, 
is upon a medium 60I. but it clearly appears that 
the fame number of cows may be kept equally well 
op a very finall part of an arable farm planted with 
potatoes for^*M 1. us. J i.\ d. lefs than that fum, which 
is fb much m favour of the arable f- m; or in other 
words, feven or eight acres of arable land, under this 
mode of management, are as much luperior to forty- 
eight acres of meadow or paflure, as the difference 

of 
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of the two fums mentioned j thg^arable farmer re- 
ceiving as great a fum for the expJnaiture ^j. 81 . 8s. 
9ld. as the dairy farmer doth for his bare rent of 6ol. 
without reckoning a penny for incidental expences. 

It muft be obferved, that in this ftatement no 

* 

allowance is made for the fmall quantity of hay 
given to the cows with the potatoes. It muft be 
noted alfo, that the account of cultivation is charged 
with. 40s. an acre for manure, and fome expence of 
ploughing, which of rigii# is chargeable to the crop 
of wheat that is. to follow. Now if we deduct 40s. 
anacre from the expence of cultivating the pota- 
toes, it reduces the fum to 4I. 13s. 7 Id. and the 
whole expence then upon feven acres and 'a quarter 
is only 33I. 1 Ss. 9'.d. and conlequently the keep'of 
20 cows is little more than half to the occupier of 
the arable farm,' what it is to the occupier of the 
grazing farm. If this conclufion be fairly drawn, 
and the calculation free from errors, as I hope and 
believe, it is matter'of the greateft importance, elpe- 
cially to the little arable farmer. It plainly raifes 
him from a ftate of acknowledged great inferiority, 
to one altogether as fuperior. 

It may be faid, this calculation refpefts potatoes 
only} how will this mode of culture anfwer when 

applied 
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applied to the growth of other articles of food ufed 
as a fuccedaneufwdi herbage? Let us try. 

By an experiment made on a pretty large fcale, 
lately, by Mr. Vagc, it feems to appear, that cab- 
bage on arable land is much about as fuperior to na- 
tural pafture as potatoes. His experiment was 

made on twelve cres of land, which was very far 
from being the moil fuitabte for a crop of cabbage. 
The average value about 30s. per acre, and the 
whole expence of the culttjre, carting off included, 
ll. 14s. id. per acre. The rent and expences of cul- 
tivating the twelve acres then amounted to 38I. 9s. 
He fays the flock he fed with it was forty-five oxen, 
and upwards of fixty fheep ; that it fed them three 
months, and that he is very well allured thar they 
proved as faft upon it as they do in,the prime months 
of the feafon. May, June, and July. Now ifj in- 
ftead of fixty fheep, we reckon fifteen oxen, or that 
four fheep are about equal to one ox, in which we 
cannot err much; then fixty oxen were kept well for 
three months, or, which is the fame thing, fifteen 
oxen for a whole year, for 38I. 9s. and confequently 
twenty would^oft 51I. 5 s. 4d. which is not quite 3I. 
more than tfte keep of 20 cows coft in potatoes. 

It is fomewhat extraordinary that two experi- 
ilients, made on,.<§rddcs fo yery different in their 

nature. 
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nature, fhould fo nearly coincide in their efFe&s 
when applied to the fame purptUft? Tuj^ps, 'tur- 
nip-rooted cabbage, carrots, parlhips, and iome 
other articles, by many experiments often repeated, 
have been found quite adequate to the fame valu- 
able purpoles, at lead fo far as to be more lucrative 
than meadow or pafture. I omit clover and rye- 
grafs, becaufe they have been long^Ji general prac- 
tice; but are in commrjj very fliort of the advan- 
tages which may be derived from the cultivation of 
the other articles recommended. 

There is one other article, however, which is par- 
ticularly worthy of the arable farmer’s utmoft care 
and attention, which he may rely on with great con- 
fidence, if he will be at the pains of thoroughly 
cleaning 'his land,. and of keeping it fo for two or 
three years after it is planted. The article 1 mean is 
Sainfoin. From the miferable appearance it often 
makes the fiid year, I long doubted if its fuccefs in 
poor land was not very precarious ; but I have now 
the fulled convidtion, that it will grow' and produce 
a very good crop in poor land, provided the foil be 
dry, and proper care be taken to keep ^clean till it 
be fully edablifhed in the ground. 

Small arable farms, which in a manner are quite 
deftitute of herbage, cannot well be fupplied with 

Vol. V. E any 
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any fubftitute thaU^y any means its equal. In- 
deed onc^r ; re offfiuci fainfoin is of more value than 
two acres of middling meadow or pafturc. And as 
it will thrive fo well on a very poor foil, the arable 
farmer, who either keeps no cows for want of herb- 
age, or keeping them is pinched for food for them, 
is perfe&ly ignorant of the advantages attending the 
culture of this pfdnt, or milerably indolent and in- 
excufable in not better attesting to his intereft. 

Whatever crop precede the planting fainfoin, 
the ground fhould be ploughed in the winter, and 
laid up in fharp deep ridges by one bout of the 
plough, to continue till the beginning of April. 
Then it fhould be dragged and harrowed level: 
and if the land be very poor, it fhould have fome 
light dreffing of allies, foot, or a compoft of lime, 
earth, and rotten dung, well incorporated together. 
A fmall quantity of either of thefe would greatly 
encourage the plants in their infant Hate. The 
beginning or middle of April, as the feafon may 
prove, the feed fhould be fown, and there would be 
little danger of its fucceeding to one’s wifh. 

Perhaps there cannot be a better nor a furer 
means of cultivating this very ufeful plant to the 
greateft advantage, than by lowing it after potatoes. 

The 
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The horie and hand-hoeing during their 

•growth, and the ploughing, dragging, anc^irrow- 
ing the ground to clean it of the potatoes, fo tho- 
roughly deferoy the weeds, and pulverize the foil, 
that it is made in the mo ft perfect condition for a 
crop of fainfoin ; and though the land .nay in its 
nature be very poor, the imnurin^properly for a 
crop of potatoes, and that being grown perfectly 
rotten, the foil is become^'ufficiently fertile. 

Bolides the above, perhaps there are very few ar- 
ticles in ufe as fubflitutes for paihire, that are equally 
profitable with carrots and parin': s, when the foil is 
fuitable to their manner of growth and culture. T he 
foil they delight and flourilh moft in is a deep, light, 
free foil, which is cafily penetrated, and moderately 
fertile. In fuch a foil, if properly hoed and fet out 
at due diftances, they will arrive at a great magni- 
tude, and the acreable produce be very iiirpriftng. 
Another advantage is, their being fo very acceptable 
to the farmer’s flock of every kind. Horfes, cows, 
fheep, and hogs, eat them feemingly with the fame 
appetite, and are equally improved by than. U nfor- 
tunately the quantity of fuch land bears mit a fmall 
proportion to what is totally unfuitable to them. 
Hard, ftiff, obdurate land, and fuch as ftrongly co- 
heres, is quite unnatural to them, and never anfwers 
E 2 the 
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the expence an^^ible; what grows in fuch land 
being g*ry fhort, generally forked, and of fmall 
value. Potatoes, cultivated as above directed, 
would, I think, be as good a preparation for thofe 
roots as can well be invented. If the foil be well 
manured for the potatoes, it will be fufficiently fer- 
tile for carrots ^pd parfnips, and, lying through the 
winter in fallow, will be in excellent order for lowing 
the feeds of thefe roots th#March following. 

Upon the whole of thR. account, it feems clearlj 
to follow, that an arable farm of 50I. or 60I. pei 
annum, though it has not an acre .of meadow oj 
pafture land belonging to it, may by fkili and propel 
management be made to produce as much and a 
good butter and cheefe, a§ a dairy farm of the fame 
value, and have a large proportion of land left for 
the growth of corn and other purpofes. 

For inftance ; twenty acres of the fixty, I conceive, 
would be competent to the maintenance of the ftock 
abovementioned, and they might be fitly divided as 
follows: viz. Six acres of potatoes, two or four of 
cabbages, jlwo of turnip-rooted cabbage, and two 
of turnips, making together twelve or fourteen acres; 
the remainder to be fainfoin; in all twenty acres. 
The proportion to be varied, and fome articles ex- 
changed for others, as the nature of the foil and 

particular 
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particular circumftances migh^gyjire, and as the 
^farmer might think fit and proper. twenty 
acres thus planted, I reckon, befides twenty milch- 
cows, fix or eight young cattle, and pigs in pro- 
portion, might be well kept on the offal. 

It may be allied, Ihould this plan be generally 
adopted by the farmer, for whof$%fe it is princi- 
pally intended, if it wogld not be running out of 
one extreme into another? If fo confiderable an in* 
creafe of milk, butter, 2Q 1 cheefe, would not lower 
the prices of thofe articles too much, and raile the 
price of wheat in a greater proportion ? ’That it 
would lower the prices of thefe articles is very cer- 
tain, and it is a very defirable circumftance that it 
fiiould. At this time, apd for fix weeks paft, butter 
has been fold in this neighbourhood for nine-pence 
a pound, and will moft probably be fold for ten- 
pence very foon ; whereas, I fiiould hope, the ave- 
rage price might, by the propofed improvement, 
be reduced to feven-pence. 

There is little danger, however, of the price of 
wheat being advanced by the appropriation of about 
twelve acres of land annually to the OTltivation of 
the above articles j for the land would be fo much 
improved by the extra tillage given to the foil in- 
tended for thofe articles, and alfo during their 
E 3 . growth. 
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growth, that I am^rather opinion they would 
produce more cati, man if conftantly planted in the, 
ufual very imperfect manner. 


The created obftacle to this mode of managing a 

o o o 

final! farm (fay from 20I. to 60I. per annum) is, 
the confined or narrow circumftances of the occu- 
piers of fuch far* is. In general their capitals are 
much too finail to carry on their bufinefs to any 
advantage in theprel’ent mode of management ; but 
the mode recommended wggiid require an increafe 
of capital to the tune of acol. or 300I. Lefs than 
4CCI. would not dock a farm in this way of 60I. per 
annum at any rate; but a capital of 500I. would be 
vaftly more convenient, and indeed much more to 
the farmer’s advantage. 


I f the improvements propofed are fo interefting 
to the individuals immediately concerned, how very 
important are its effects in a political view, as it re- 
fpedts the community at large ! If eight acres of 
land, by fkill and management, can be rendered as 
productive and as profitable as forty-eight acres, 
whofe natural produce is of a medium value, it is 
virtually ini cafing the extent of territory in a fix- 
fold proportion ; for if every acre of land could by 
art and induftry be made to yield fix times the 
quantity of produce it ' does at prefent, the whole 

might 
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might be rendered capable of Jjjpporting fix times 
the number of the prefent inhaSMftits. 

But this is far from being the whole of the ad- 
vantage that will accrue from it. It will not only 
increafe the quantity of provifions as aforefaid, but 
it will alfo find abundance of employment for the 
poor labourer and his family. Itiachis rcfpeft dairy 
farms are in a manner ^>f no ufe; they afford little 
or no employment at all for the poor labourers. 
Within a few miles of^ne lives a dairy- man, who 
milks conttantly between twenty and thirty cows. 
He has no wife, keeps only one maid-fervant, has 
neither man nor boy to a Rift him, and only hires a 
woman in the neighbourhood to affift in milking 
night and morning, for which he pays her 1 5 d- or 
i6d. per week. . This is his whole expence in the 
management of his dairy; fcarce a tenth part of his 
rent; whereas every arable acre, cultivated with 
potatoes, &c. as above, will cod: four or five times 
as much as the rent of the land they grow on. 
What an amazing difference doth this make to the 
poor of a populous country, and alfo to thof’e who 
muft either find them employment or maintain 
them without any ! 

I have often employed a poor family in planting 
potatoes, and alfo in following the plough and 

picking 
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picking them upju^n harveftedj a man, his wife, 
and two. ^phiklrCTr,- 'about ia or 13 years of age. 
The mab' I paid 6s. a week, the woman 3s. and the 
two children 3s. together 1 2s. A very pretty in- 
come for a poor family! At thefe times they ufually 
got them a few clothes j at other times, when 1 had 
no employment for them, they have been often 
obliged to fcek relief from the parifh. 

<A 

It is certainly a matter of great importance to all 
men in bufinels, to do all ijy.heir power to promote 
the beneficial employment of the poor ; it not only 
ferves to alleviate a burthen, which in many places 
is become intolerable} but is alfo the furefl: means 
of keeping’ the poor honeft. Many of them, 1 hope, 
would never have thougni of being otherwife, if 
they had not been firft impelled by necefiity} who 
from petty pilferings to ge L a penny, go on to 
greater thefts, till they too often go to rhe gallows ; 
whereas, had they been Conftantly emp.oyed, they 
would have been neither neceffitous nor idle — the 
two grand fources of all the evils they fuffer, and 
the injuries they do to fociety ! 

I am, Sir, 

if our moft obedient fervant, 

K'rth-Bockhampton , JOSEPH WIMPEY. 

Nov. 25, 1788. 


Articli 
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Article I 1 

RefeSlions on Drill-Machines, particularly 
fuggejled by an Account of one invented by 
Mr . Barnes. 

[By the fame, to the Secrecy.] 

SIR, 

T Congratulate the publick on Mr. Barnes’s in- 
vention of a new Di£>-Machine. In Art. xhv. 
of your 4th volume, he fays, ‘ c Whenever it fhall 
,c be fully before the publick, I flatter mylelf, n will 
“ be found to nolle!;;, at the pi ice of ten guineas, 
“ at kal } ? nor* than all the valuable properties con- 
{<r taint'd in othei machines of a > uch higher price.” 
H lo„ I wifi ve-,rr *? 1 • add, ,t ..;ii at leaf) uvitv. rheir 
rtietit, "ore compter, and but little above 

half their price. 

The benefit accruing *0 fhe publick from im- 
provements in agriculture, by means of new inven- 
tions to facilitate its operations and reduce its ex- 
pences, mu ft ever be in proportion torfhe extenfive 
ufe that is made of them \ and thefe again will ever 
much depend upon the eafe and moderate expence 
jit which they may t>e acquired. 


Were 



Were I the inyentor of any machine or imple- 
ment in hufbafLyi which I had reafon to thinlf 
would^Zfi acceptable to the publick, I would let it 
at a price fo moderate as could be no impediment 
to the fale of it. It may be a queftion, what would 
in this cafe be a moderate profit ? The profits in 
trade, when the returns are not very large, we may 
fuppofe to run*~i'om io to 1 5 percent. But in this 
cafe, where ingenuity is 3," neceffary as diligence, 
we will fuppofe twice that fum, or fay from 20 to 
30 per cent, would not b®rjenerally thought immo- 
derate. On thefe terms, therefore, I fliould hope, 
every one who had bellowed his time and pains 
with a view to ferve the publick, would, in the large 
demands he might have for his inftruments, find a 
full and fatisfadlory recompence for his ingenuity, ex- 
pence, and trouble, efpecially if, ra the conftrudtion, 
his principal object was oeconomy, as far as could be 
made to confift with convenience and utility. 

Had I the pleafure of Mr. Barnes’s acquaint- 
ance, I would beg leave to recommend thefe obfer- 
vations to his confideration, being fully perfuaded, 
he would f ' i the demand for his machine in pro- 
portion to the price j the lower in reafon he makes 
it to the publick, the higher his intereft would rife 
in proportion thereto. I am of opinion, where a 

man 
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man fells one machine for fiftee^mineas, he might 
Jell fifty for five guineas each. %H#eafy for every 
inventor, on this fuppofition, to calculj? which 
would be moft for his intereft. 


The excellence of all inventions is meafured by 
the quantity of good they afford the publick. Every 
inftrument or machine, therefore, it ever fo in- 


genioufiy conftru&ed, and competent to its intended 
ufe, becomes alrnoft ufelefs, and of very little value 


to the publick, if the pry^j be fo nigh as almoft to- 
tally to obftruct and prevent the l'ale of u It i:> a 
kind of felo de Je , and may be fitly compared to a 
law which permits the importation of certain arti- 
cles of commerce, upon the payment of > uftoms fo 
immoderate as to all intents and purpofes to amount 
to an effectual prohibition, by which no one is a 
gainer but the illicit trader. 


Here then the ingenious inventor miftakes his 
intereft egregioufiy j he facrifices the virtue of the 
patriot, not to the real but to the imaginary intereft 
of the individual, and fuffers at once both in his 
intereft and his credit. The fureft and moft du- 
rable patent is moderation of price; tC^fe that are 
purchafed confine and reftrain the fale, but reafon- 
able prices encourage and promote it, whatever be 
the commodity at market. 


Immoderate 
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Immoderate t^s are ever unfriendly to trade, 
and heavy chargb/knd exorbitant cxpences are not' 
lefs fo $3 fcience and the arts. Ingenuity, even ( 
mere pretenfions to ingenuity, are often taxed as 
high as any article of commerce. Subfcriptions 
for thoufands and tens of thou finds are propofed 
and tendered to the publick, with as much eale, un- 
concern, and fififinels of features now, as the moft 
hardy veteran would havef’ired to have offered for- 
merly for fives and for fifties. But this is an age in 
which credulity is becom^pidemical, and the al- 
chemy and empirifm of Ben Johnson’s days are fall 
gaining ground under another denomination, and in 
a different form. Should a comick genius arife of 
equal humour and parts, he might now find as ample 
a field of impoftureto range in as ever d'.igraccd that 
poet’s times. The fureft and moft effectual means 
of promoting and extending knowledge for the ge- 
neral benefit of rhe publick, is to render it attainable 
on the eafieft and leaft expenfive means poffible. 

I hope no proprietor of any machine now in ufe 
will conceive, that any thing is here meant inimical 
to his inter^ a It is the writer’s fincere wifli, that 
matters might be fo ordered, as to render the inte- 
reft of the proprietors compatible with that of the 
publick in general. Should the drill hufbandry be 

generally 



[ 6i ] 

generally extended, as there feeamfo be good reafon 
i to expedt, I will venture to fayj~-rinv inventions of 
machines for drilling will moft probably focm appear, 
of a very fimple conftrudtion, and at a price fo mo- 
derate as will rarely be an impediment to their ufe, 
even among the loweft clafs of farmers. 

I have been for fome years pf3 a confiderable 
fpeculator in this bufincds, and have ufed many in- 
ventions for performing this mode of planting, 
hoping to find the eafiefl^ cheapeft, and moft oeco- 
nomical manner pofiible. However, I am not able 
to determine the precife manner of planting, fo as 
to produce the moft beneficial crops for any feries 
of years in fuccefiion. I call that the moft bene- 
ficial crop, which produces the greateft nett gain 
upon any given, quantity of land, for any given 
term of years. 

For this purpofe I have fowed this feafon leveral 
fields of wheat in drills of very different diftances, 
and in different modes. Some were fown in rows 
of 1 8 inches diftance with a hand-machine, with 
which at this diftance a day-labourer fowed from 
four to fix acres a day, which was Obipletely co- 
vered with one tine of the harrows. This fimple 
machine was made by a country carpenter under my 
directions, and coft only half a guinea. Other fields 

I have 
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I have planted ij^very different manner, which 
indeed, for the m!tfclaft years, has been my ufual 
cuftom. The land being well ploughed, I throw it 
into fmall ridges with three bouts of the plough. 
The diftance then from the middle of one furrow 
to that of the next is about four feet fix inches. 
The top of the ridge about a yard wide, and the 
breadth of the furrow 18 inches. On the tops of 
the ridges I plant three rov/ of jorn, at the diftance 
of ten inches from each other. This is performed 
with a machine which mf^es the channels, drops 
the corn, and completely covers it, at one operation. 
This machine was made by the fame workman as 
the former, and did not coft me more than about 
30s. This inftrument performs extremely well, the 
the corn is come up very regularly, the rows per- 
fect, and the partitions clean. The firft machine 
will fow Angle rows at any diftance, and any feed 
from a horfe-bean to a turnip-feed. 

The other inftrument will fow one, two, three, 
or five rows on each ridge, and any fort you pleafe. 
This laft, however, is capable of improvement, and 
when made (*■ complete as can be defired, I think 
cannot exceed two guineas and a half. Thefe are 
the fads on which I ground my prediction; that 
the time will come when the price of inftruments 

for 
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for this mode of planting will byjo impediment 
Mp the general ufe of them, if th^^de of ;>ra£tice 
fhould ever prevail But I poftpone any ;i*i^atioi> 
till I am better fatisfied of the moft profitable me- 
thod of planting* 

I am. Sir, 

Your moft obedient fervuhr, 

North-Boclzhampton , J OSEP H WIMP E Y • 

Feb. 14, 1789. 


[Mr. Wimpey’s reflections on Drill-Machines contain 
much important truth — and as fuch, the Committee could 
have no inducement to withhold them from the publick. 
On the contrary, the^ are i alerted as a freftt proof of the 
eftimation in which his correfpondence on experimental 
hulbandry is held: but while the Committee agree with 
Mr. Wimpey on the inventing fmall, Ample, and cheap 
machines for fmall farmers, they are of opinion, that the 
cxpence of large and mafterly pieces of mechanifm, is a 
fmall objc£l in comparifon with the advantages of greater 
expedition on a large fcale of farming.] 



Article 



► «4 1 


j.fj'X RTICLE V. 

PrefMry Remarks ; Hints refpe Sting Potatoes, 
a Machine for bruifng Furze, and a Plan for 
improving the Wool of this Country. 

[By Dr. J. Anderson, to the Secretary.] 

Sir, 

S OME time ago I did Aiyfelf the honour to write 
to you, acknowledging the receipt of the letter 
and parcel you were fo Hind to fend to me, and 
giving fome anfwer to Mr. Anstie’s queries re- 
fpe&ing W ool, which 1 hope you received. 

Along with this you will receive fome obferva- 
tions on the management of the dairy, particularly 
with regard to the making of butter, which are the 
refult of experience ; and I fhall be happy if the 
members of your fociety will accept of this as a 
teftimony of my gratitude, and a proof of my de- 
fire to forward, as far as in me lies, the beneficent 
views of your inftitution. 

I have sT;J w more experiments on potatoes, thaf 
are nearly ready for being communicated j among 
other difcoveries, the refult of tbefe experiments is 
a method of rearing potatoes fo as to have them ae 

any 
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any feafon that may be wantp^^t a very fmall 
fcxpence. I had potatoes laft feafon wi.^ut afay 
fort of cover, as large as to weigh from two to three 
ounces each, by the firft of May. If you think the 
communication of this procefs will be agreeable to 
the fociety, I fhall fend an account of it. It never 
has been yet defcribed in any. publication that I 
have yet heard of. 

J 

I obferve, among the premiums for laft year, one 
is offered for a model a machine for bruifing"' 
whins [furze] as food for cattle ; I have made ufe 
of a machine of that fort, on a farm I have in Aber- 
deenfhire, for many years paft, which anfwers the 
purpofe very well. By the help of an old horfe of 
little value, it can be made to bruife enough for forty 
head of full-grown beafts, were they to eat nothing 
elfe. I meant to have fent a model of it, but as it is 
probable you may already have got one, I deferred 
executing it, till I fhould hear from you whether you 
had got one or not. I have alfo cultivated furze 
as food for horfes and cattle with great profit. 

In revolving Mr. Anstie’s queries i” my mind, 
and frequently thinking of the benefits tnfs country 
might in time derive from being pofiefled of a very 
fine kind of wool of her own produce; and the 
convenience (he in certain refpetts poffeffes above 
Vol. V. F aft 
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all other nation^j^ ^improving the quality of her 
wool tOj a degr&cftiit never yet has been known in 
Europe^' I have often wifhed it were poffible to find 
a few gentlemen who were willing to affociate them- 
feires into a fociety, for the exprefs purpofe of im- 
proving the quality of Britifh wool. I would pro- 
pofe that it fliould be done fomewhat on the plan of 
your Society, or the Society of Arts in London, 
where a fmall annual fubS> r iption only is required 
from each member, with liberty to withdraw it when 
they may think, proper. CThe bufinefs to be ma- 
naged by a committee, chofen out of their own 
number. Should Mr. Anstje, or any other public- 
fpirited gentleman in your neighbourhood, think it 
probable, that fuch a thing, if propofed, would be 
likely to take place, I fhouid explain the principles 
on which it might be conduCtedj and demonftrate 
the practicability of it. I could be confident (with- 
out having communicated this plan to his Grace) 
that the Duke of Argyle, whofe concurrence would 
be of great ufe for perfecting the plan, would not only 
countenance, but liberally forward the undertaking. 

I am. Sir, 

Your moft obedient fervant, 

Cotfield, near Edinburgh^ JAMES ANDERSON. 

Feb. 4, 1789. 


ARXtci.fi 
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Article VI* 

On the Management of the Dairy, particularly 
•with refpeSl to the making and curing of 
Butter . 

[By J. Anderson, LL.D. F.R.S. F.S.A.S.j 

W HEN a dairy is e^ablifhed, the undertaker 
may fometimes think it his intereft to ob- 
tain the greateft poflible r| pntity of produce, fome- 
times it may be more beneficial for him to have it 
of the finejt quality, and at other times it may be 
neceflary to have both thefe objects in view, the one 
or the other in a greater or lefs proportion } it is 
therefore of importance he*fhonld know how he may 
accomplifh the one* or the other of thefe purpofes, 
in the eafieft and moft direCt manner. 

To be able to convert his milk to the higheft 
poflible profit in every cafe, he ought to be fully 
acquainted with every circumftance refpe&ing the 
manufacture both of butter and of cheefe ; as it 
may in fome cafes happen that a certairunortion of 
that milk may be more advantageoufly converted 
into butter than into cheefe, while another portion 
of it would return more profit if made into cheefe. 
It is not, however, intended in the prefent efi'ay to 
F a enter 
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enter into thiy ' di/cuffion. Here, it is only 

propojf* to treat of the manufacture of butter/ 
leaving the fubjeCt of cheefe-making to fome other 
perfbn to treat of, who is more converfant in that 
department than the author of this effay. 

The firft thing to be adverted to in an underta- 
king of this nature is, to choofe cows of a proper 
fort. Among this clafs ff animals, it is found by 
experience, that fome kinds give milk of a much 
thicker confiftence, and 'c her quality than others; 
nor is this richnefs of quality neceffarily connected 
with the fmallnefs of the quantity yielded by cows of 
nearly an equal fize; it therefore behoves the owner 
of a dairy to be peculiarly attentive to this circum- 
ftance. In judging of the value of a cow, it ought 
rather to be the quantity and the quality of the 
cream produced from the milk of a cow in a given 
time, than the quantity of the milk itfelf. This is 
a circumftance that will be fhewn in the future to 
be of more importance than is generally imagined. 
The fmall cows of the Alderney breed afford the 
richeft milk hitherto known ; but individual cows 
in every ^untry may be found, by a careful felec- 
tion, that afford much thicker milk than others ; 
thefe therefore ought to be fearched for with care, 
and their breed reared with attention, as being pe- 
culiarly valuable. 


Few 



' Few perfons who have had a gffojfcp erience at all 
rin the dairy way can be ignoranrlmwever^iat in 
comparing the milk of two cows, to judge of their 
refpe&ive qualities, particular attention muft be 
paid to the time that has elapfed fince their calving} 1 
for the milk of the fame cow is always thinner 
foon after calving, than it is afterwards ; as it gra- 
dually becomes thicker, though generally lcfs in 
quantity, in proportion Jo the time the cow has 
calved. The colour of the milk, however, foon 
after calving is richer tHKi it afterwards becomes ; 
but this, elpecially for the firft two - weeks, is a 
faulty colour that ought not to be coveted. 


To make the cows give abundance of milk, and 
of a good quality, they muft at all times have plenty 
of food. Grafs is the beft food yet known for this 
purpofe, and that kind of grafs which fprings up 
fpontaneoufly pn rich dry foils is the beft of all.* 
F 3 If 

* So little attention has hitherto been bellowed on this fubjeft, that I 
do not know of any fet of experiments that have ever yet been made, 
with a view to afcertain the effedls of any of the natural grafles that 
fpontaneoufly fpring up in abundance on our iiekljfcfither on the 
quantity or the quality of the milk of cows, and few^Kt have been 
attempted even with regard to thofe plants that have been cultivated by 
art as green forage for them; though it be well known that fome par- 
ticular kinds of plants ftrongly affeift the talle, and alter the quality of 
particular produdls of milk. It is indeed, in all cafes,* confidently 

afierted, 
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If the temperato*«\of the climate be fuch as to per- 
mit the cows (j%Jaze at eafe throughout the day* 
they iffuuld be fuffered to range on fuch paftures 
at freedom ; but if the cows are fo much incom- 
moded by the heat as to be prevented from eating 
through the day, they ought in that cafe to be taken 
into cool fhades for protedtion, where, after allowing 
them a propd- time to ruminate, they lhould be 
fupplied with abundance green food frefti cut for 
the purpofe, and given to them by hand frequently 
in fmall quantities fieili <?td frelh, fo as to induce 
them to eat it with pleafure.* When the heat of 

afferted, that old paftures alone can ever be made to afford rich butter 
or cheefe. This, however, I know from my own reptated experience 
to be a popular error, as I have frequently i'een much richer butter 
made by one perfon from cows that were fed in the houfe chiefly with 
cut clover and rye-grafs, than that which was made by others, where 
the cows were fed on very rich old paftures. Mankind are in general 
difpofed to throw the blame of every failure upon fome circumftance 
that does not rtfletft on themfelvcs as bad managers. Hence it is that 
the grafs of a farm is often blamed for the want of richncfs of the butter 
produced upon it; when, if the circumftances were fully inveftigated, 
it would be found to be occaiioned by the unfkilfulnefs of the dairy- 
maid, or the want of attention in the choice of proper cows. 

* In very warm climates, where the heat is extremely oppreflive to 
cows, and the flies are exceedingly troublefome, fheds open on one 
fide, the roof Jr%sg only fupported there by pillars, would not afford 
them fuch efteLual fhelter as they would require. In thefc cafes, the 
iheds fhould be walled up on both Tides, and be left open only at the 
two ends, which, if properly placed, would produce a continued ft ream 
of air throughout the whol$ building, that would prove highly falutary 
to the cattle. 


the 
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the day is over, and they cagffjanpain abroad with 
cafe, they may be again tu?fie!Hnto fl» pafture, 
where they fhould be allowed to range with freedom 
all night during the mild weather of fummer. 

Cows, if abundantly fed, fliould be milked three 
times a day during the whole of^he fummer fea- 
fon;* in the morning early, at noon, and in the 
evening, juft before n%ht-fall. In the choice of 
perfons for milking the cows, great caution ftiould 
be employed; for if thK operation be not carefully 
and properly performed, not only the quantity of 
the produce of the dairy will be greatly diminifhed, 
but its quality alfo will be very much debafed ; for 
if all the milk be not thoroughly drawn from a cow 
when flie is milked, tli'at portion of milk which is 
left in the udder feems to be gradually abforbed 
into the fyftem, and nature generates no more than 
to fupply the wafte of what has been taken away. 


* If cows be milked only twice in the day [24 hours] while they 
have abundance of lucculent food* they will yield a much fmaller quan- 
tity of milk in the fame time than if they be milked three times. Some- 
attentive obfervers I have met with think a cow inthefe circumflances 
will give nearly as much milk at each time , if mi&^ three times, as 
if (he were milked only twice. This fadl, howev^^ias net, that I 
know of, been afeertained by experiment. Tiicre can be no doubt but 
they give more, how much is not afeertained j nor whether it would 
be advantageous in any cafe to milk them four times, or oftener ; or 
what cfle< 5 i frequent milking produces on the quality of the milk. 

if 



[ #72 ] 

If this leffened pwf^tity be not again thoroughly 
drawn o£ it olh&»ws a yet farther diminution of 
the quantity of milk generated ; and fo on, it may 
be made to proceed in perpetual progreffion from 
little to lefs, till none at all is produced. In ftiort, 
this is the pra&ice in all cafes followed, when it is 
meant to allow a cow’s milk to dry up entirely with- 
out doing her Ifart. In this manner, therefore, the 
profits of a dairy might be^vonderfully diminilhedi 
fo that it much behoves the owner of it to be ex- 
tremely attentive to this npicumftance, if he wifhes 
to avoid ruin. It ought to be a rule without an 
exception, never to allow this important department 
to be entrufted, without controul, to the manage- 
ment of hired fervants.* Its importance will be 
ftill more manifeft from what follows: 

In the management of a dairy, the following pe- 
culiarities refpecting milk ought to be very particu- 
larly adverted to ; fome of them are, no doubt, 

* Cows Jhould always be treated with great gentlenefs, and Toothed 
by mild ufage, efpccially when young and tickli/h, or when the paps 
are tender j in which lajt cafe, the udder ought to be fomented with 
warrfi water before milking, and touched with the greateft gentlenefs, 
otherwife the ro^will be in danger of contracting bad habits, be- 
coming ftubboW>and unruly, and retaining her milk ever after. A 
cow never lets down her milk pleafantly to the perfon Ihe dreads or 
diflikes. The udder and paps Ihould always be walhed with clean 
water before milking; but care ftould be taken that none of that 
water be admitted into the milking pail. 


known 
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known in part to attentive W^swives, but they 
never yet, I have reafon to belWWrhave ^en ad- 
verted to as their importance deferves •, and . by 
many have never been thought of at all. I put 
them down in the form of aphorifms, that they may 
be the more adverted to, and the eafier retained. 

Aphorism I. 

Of the Milk that is draz&i from any cow at one time , 
that which comes off at the firft is always thinner , 
and of a much worfe fKhlity, than that which comes 
afterwards , and the richnefs goes on continually in~ 
creajtng to the very laft drop that can be drawn from 
the udder at that time. 

Few perfons are ignorant, that milk which is 
taken from the caw laft of all at milking, which in 
this country is called Jlroakings, is richer than the 
reft of the milk — but fewer ftill are aware of the 
greatnefs of the dilproportion between the quality 
of the firft and the laft drawn milk from the fame 
cow at one milking. The following faffs refpefling 
this circumftance were afcertained by me many 
years ago, and have been confirmed h^nany fubfe- 
quent experiments and obfervations. 

Having taken feveral large tea-cups exactly of the 
fame fize and lhape, one of thefe tea-cups was filled 



at the beginnin&gjjkhe cow milking, and the others 
at regular intefroftill the laft, which was filled withi 
the dregs of the ftroakings. Thefe were each 
weighed, the weight of each cup being fettled fo as 
to afcertain that the quantity of milk in each was 
precifely the fame; and from a great number of 
experiments, frequently repeated with many diffe- 
rent cows, the fefult was in all cafes thus : 

The quantity of cream obtained from the firft 
drawn cup was, in every^fl/e, much fmaller than 
from'that which was laft drawn ; and thofe between 
afforded lefs or more, as they were nearer the be- 
ginning or the end. It is unneceffary here to fpe- 
cify thefe intermediate proportions; but it is proper 
the reader fliould be infornjed, that the quantity of 
cream obtained from the laft-drawn cup, from fome 
cows, exceeded that from the firft in the proportion 
of fixteen to one . In other cows, however, and in 
particular circumftances, the diiproportion was not 
quite lb great ; but in no cafe did I find it fall lhoit 
of the rate of eight to one. Probably, upon an ave- 
rage pf a great many cows, it might be found to run 
as ten or twelve to one. 

idly. The difference in the quality of the cream, 
however, obtained from thefe two cups, was much 
greater than the difference in the quantity. In the 

firft 



firfl: cup the cream was a thjggjtoigh film, thinner 
and perhaps whiter than tlPPrper on which I 
write j in the laft, the cream was of a truck t>uty~ 
rous confiftence, and of a glowing richnefs of co- 
lour, that no other kind of cream is ever found- 
to poffefs. 

’ ^dly. The difference in the ^Pfality of the milk 
that remained after thj cream was feparated, was 
perhaps ftill greater than either in i eipedl to the 
quantity or the qualit^jf the cream. The milk in 
the firft cup was a thin bluifh liquid, like as if a 
very large proportion of water had been mixed with 
ordinary milk; that in the laft cup was of a thick 
confiftence and yellow colour, more refembling 
cream than milk, both in tafte and appearance. 

From this important experiment it appears, that 
the perfon who, by bad milking of his cows, lofes 
but half a pint of his milk, lofes in fa£t about as 
much cream as would be afforded by fix or eight 
pints at the beginning, and lofes befides that part 
of the cream which alone can give richnefs and 
high flavour to his butter. Many c^r ufeful co- 
rollaries may be drawn from it, which 1 do not at 
prefent ftop to enumerate. Some of them will 
occur in the fequel. 


Aphorism 
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If milk bt+ut up in a dijh , and allowed to Jland till it 
throws up cream , that portion of cream which rifes 
firft to the furface is richer in quality , and greater in 
quantity, than what rifes in a fecond equal portion of 
time ; and the cream that rifes in the fecond interval 
ef time is greats < in quantity and richer in quality 
than that which rifes in a third equal fpace of time ; 
and that of the third than the fourth, and Jo on, the 
(ream that rifes decreafes ij^ quantity , and declines in 
quality continually, as long as any rifes to the furface. 

My experiments not having been in this cafe 
made with fo much accuracy as in the former, I 
have not been enabled to afcertain the difference in 

I 

the proportion that takes place in equal portions of 
time j but they have been fo often repeated as not 
to leave any room to doubt the fad ; and it will be 
allowed to be a fad of no fmall importance in the 
management of the dairy. It is not certain, how- 
ever, but that a greater quantity of cream may upon 
the whole be obtained from the milk by taking it 
away at different times, but the procefs is fo trou- 
blefome as CL to be counterbalanced by the in- 
creafed quantity obtained, if indeed an additional 
quantity be thus obtained, which is not as yet 
fully pertain. 


Aphorism 
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Aphorism 

Thick milk always throws up a J. mailer ^portion of 
the cream it aftmlly contains to the Jurface , than milk 
that is thinner, hut that cream is of a richer quality } 
and if water be added to that thick milk , it will afford 
a confidcrably greater quantity of cream than it would 
have dene if allowed to remain pjge ; but its quality 
is at the fame time greatly debafed. 

This is a fa£t that every perfon attentive to a 
dail y mult have remaned but I have never heard 
of any evneriment that could aicertain either the 
precile ^ nt of the increafed quantity of cream 
that -. 1£- be obtained, or of the ratio in the 

d c;u quality; i-«it it afeertains the effedls 

at k ait of .raxing water with the milk in a dairy; 
and the knowledge of this ldcl will enable attentive 
perfons to .oilow that pra&ice which they think will 
belt promote their own intereft. 

o*.*’ .V’. 

Milk which is put into a bucket or other proper veffcl > 
and carried in it to any confiderable diftance, fo as to 
be much agitated and in part cooled^J'ore it be put 
into the milk-pans to fettle for cream , never throws 
up fo much nor fo rich cream, as if the fame milk 
had been put into the milk -pans direttiy after it 
was milked. 

IA 
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In this cafe, ig ‘ Sieved the JoJs of cream will 
be nearly^; proportion to the time that has clapied, 
and the agitation it has fuftained after being drawn 
from the cow. But I am not as yet in pofieflion of 
-any experiments that fufficiently afcertain how 
much is to be afcribed to the time, and the agita- 
tion, taken fe partly. On every branch of agri- 
culture we find experiments wanting at each ftep 
we advance in our enquirieS. The labours of no 
one mrri can complete the whole j but it is the duty 
of every enquirer to point *uut as he goes along 
where they are wanted. 

From the above fads the following corollaries 
feem to be clearly deducible: 

i Jl. It is of importance that the cows fhould be 
always milked as near the dairy as pofiible, to pre- 
vent the neceflity of carrying and cooling the milk 
before it be put into the diflies ; and as cows are 
much hurt by far-driving, it mud be a great ad- 
vantage in a dairy farm to have the principal grafs 
fields as near the dairy, or homefted, as pofiible. 

idly. The^rrdice of putting the milk of all the 
cows of a large'clairy into one veil'd, as it is milked, 
there to remain till the whole milking be finiflied be- 
fore any part of it is put into the milk-pans, feems 
to be highly injudicious, not only on account of the 

loft 
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lofs that is fuftained fay agitat|||j^d cooling, but 
a llo, more elpecially, becaufe it prevents owner 
of the dairy from diftinguifhing the good from the 
bad cow’s milk, fo as to feparate thefe from each 
other, where it is neceflfary. He may thus have the 
whole of his dairy produdt greatly debafed by the 
milk of one bad cow, for years ’jjgether, without 
being able to difeover it.* A better practice there- 
fore would be, to have fhe milk drawn from each 
cow feparately put into the creaming pans asfc jn as 
it is milked, without b^ing ever mixed with any 
other. Thus would the careful dai\ be able on all 
occafions to obferve the particular quality of each 
individual cow’s milk, as well as its quantity, and to 

know with precifion which of his cows it was his 

« « 

intereft to dilpofe of, and which of them he ought to 
keep and breed from. 

* I once faw a cow that ga^e milk which could never be made to 
yield any butter at all, though it had the appearance of being very rich 
milk. The perfou who fold that cow had had her ieveral years, along 
with a good many others, without having fo much as had any fufpi- 
cion of this peculiarity. It was only difeovered when Ihe came into 
the pofleffion of a perfon who had but one cow. 

1 1 beg leave here to adopt a provincial word, which is ftrongly ex- 
preffive, and much wanted in the Englifh languagt^pDa/, or dei 9 in 
Aberdeenlhire, denotes the perfon who has the fuperintendance of a 
dairy, whether that perfon, be male or female. In that fenfe it is here 
employed. Dairy-maid , which is the only Englilh word nearly equi- 
valent to it, denotes a perfon of an inferior flation, who, under the fu- 
perintendance of the former, executes the menial offices of the dairy. 

Zdly.lf 
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2,dly. If it >ded to make butter of a very 

fine qmli£i< it wfiTbe advifeable in all cafes to keep 
the milk that is firft drawn feparate from that which 
comes laftj as it is obvious that, if this be not done, 
the quality of the butter will be greatly debafed, 
without much augmenting its quantity. It is alfo 
obvious, that disqualify of the butter will be im- 
proved in proportion to the fmallnefs of the pro- 
portion of the laft-drawn if. ilk that is retained, fo 
that thofe who wilh to be Angularly nice in this re- 
lpe<5t, will do well to retaiff'only a very fmall pro- 
portion of the laft-drawn milk. 

To thofe owners of dairies who have profit only 
in view, it muft ever be a matter of trial and 
calculation, how far it is .expedient for them to 
carry the improving of the quality of their butter, 
at the expence of diminifhing its quantity. In dif- 
ferent fituations, prudence will point out different 
kinds of practice as moft eligible j and all perfons 
muft be left, after making accurate trials, to deter- 
mine for themfelves. It is likewile a confideration 
of no fmall importance, to determine in what way 
the inferior milk that is thus to be fet apart, where 
fine butter is wanted, can be employed with the 
greateft profit. In the Highlands of Scotland they 
have adopted, without thinking of the improve- 
ment of their butter, a very fimple and ceconomical 

practice 



practice in this refpeCt. As the rearing of calves 
is there a principal object farmer, every 

cow is allowed to fuckle her own calf with ^portion 
of her milk, the remainder only being employed in 
the dairy. To give the calf its proportion regu- 
larly, it is fcparated from the cow, and kept in an 
inelofure along with all the other calves belonging 
to the lame farm. At regular „tr§g£s the cows are 
driven to the door of the cat^* inelofure, where the 
young ones fail not to^rieet them. Each calf is 
then feparately let out, and runs direCtly to its mo- 
ther, where it fucks till 85e dairy-maid judges it has 
had enough, when Ihe orders it to be driven aWay, 
having previoufly lhackled the hinder legs of the mo- 
ther, by a very fimple contrivance, to oblige her to 
ftand ftill. Boys drive away the calf with Twitches, 
and return it to the inelofure, while the dairy-maid 
milks off what was left by the calf. Thus they pro- 
ceed till the whole of the cows are milked, and thus 
do they obtain a fmall quantity of milk, it is true, 
but that milk of an exceeding rich quality; which, 
in the hands of fuch of the inhabitants as know how 
to manage it, is manufactured into the richeft mar- 
rowy butter that can be any where met with. This 
richnefs of the Highland butter is univeSfcy aferibed 
to the old grafs the cows feed upon in their remote 
glens, but it is in faCt chiefly to be attributed to the 
Vol. V. G practice 
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practice here defcribed, which has long prevailed id. 
thefe regions.* ther a fimiJar pra dice could be 

ceconofRpsally adopted elfewhere, I do not take upon 
me to fay, but doubtlefs other fecondary ufes might 
be found for the milk of inferior quality; on fome 
occafions it might be converted into butter of an 
inferior quality^. on others it might be fold fweet, 
where the fitusjjjl^ of the farm is within reach of 
a market-town ; oh other occafions it might be 
converted into cheefes, w'nich, by being made of 
fweet milk, would be of a very fine quality if care- 
fully made;-)- and {till othVf ufes might be devifed 

for 


* And perhaps in fome meafure to the nature of the bead. 

+ The making of cheefe has never yet been reduced to fcientifical 
principles, and confequently the reafoning relating to it is very incon- 
clufive. It is in general fuppofcd that the goodnefs of cheefe depends 
almoft entirely upon its richnefs, by which is ‘meant the proportion of 
oily matter, whether natural or extraneous, it contains ; nothing how- 
ever is more certain, than that this opinion is erroneous. Sometimes 
a very lean cheefe is much better tailed than one that is much fatter; 
and, which will appear to moil perfons dill more extraordinary, it fre- 
quently happens that a cheefe that taftes foft and fat, is much leaner 
than one that is hard, dry, and dicky. The mode of manufacturing 
it occafions this, and not the quantity of cream h contains. It is Very 
poffible, by art, to make poor fkim-rnilk cheefe afiiime the foft buttery 
tade and appearance, even of cream-cheefes. This fubjeCt, therefore, 
deferves higl^JT o be more particularly elucidated than it hitherto 
has been. 

Connected as it is with the objeCt difeufled in the text, I beg leave 
to fugged the following particulars, as a proper objeCt of examination 
and experiment, viz. Is the quantity of cafcous matter afforded by 

milk 
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for its application, which I now flop to 

enumerate.* 

G 2 4 tbly. If 

milk neceffarily conne&ed with the proportion of cream that milk con- 
tains, or does it depend upon fome other principle not hitherto invef- 
tigated? Without pretending to decide on this queltion, I feel myfelf 
flrongly inclined to believe it does not depend upon the quantity of 
cream. It is well known that cow's milk* whififr always throws up 
more cream, and that of a much richer quality tnan ewe milk, does in 
no cafe afford above one half the proportion of cheefe that ewe milk 
does; Nor can this lingular tendRicy of ewe milk, to yield a great 
proportion of curd, be attributed to its fuperior thicknefs ; for cow 
milk can be often had that is thick^ and richer than ewe milk, but it 
always affords a much fmaller proportion of curd. Fromthefe confi- 
derations, it is not impoffible, but it might be found upon a careful in- 
velligation, that the refufe milk, which ought to be feparated from the 
other in making the bell butter, might be equally proper, or very nearly 
fo, for making cheefcs, as if no fuch feparation had been made. I 
therefore recommend this as a proper ebjedl of experimental enquiry. 

• 

# I ihall here mention one mode of managing milk, by means of 
which the inferior kinds of it might, on many occafions, efpecially 
within reach of towns, be difpofed of to great advantage. Take com- 
mon fkimmed milk when it has begun to turn four, put it into an up- 
right ftand churn, or a barrel with one of its epds out, or any other 
convenient veffel. Heat fome water, and pour it into a tub that is 
large enough to contain with eafe the veffel in which the milk was put. 
Set the veffel containing the milk into the hot water, and let it remain 
there for the fpace of one night. In the morning it will be found that 
the milk hath feparated into two parts, a thick cream-like fubftance 
which occupies the upper part of the veffel, and a thin ferous watery 
part, that remains in the bottom ; draw off the thin p.H^balIed here 
wigg ) by opening a flop-cock placed for that purpofe clofe above the 
bottom, and referve the cream for ufe. Not much lefs than the half 
of the milk is thus converted into a fort of cream, which, when well 
made, feems to be as rich and fat as real cream itfelf, and is only 
diilinguiihable from that by its fournefs. It is eaten with fugajr, and 

dteemed 
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4 thly. If the of the butter be the chief ob- 
ject at^i d ed to^vwill be neceiTary not only to fe- 
- parate the firft: from the laft drawn milk, but alfo to 
take nothing but the cream that is firft feparated 
from the beft milk, as it is this firft rifing cream alone 
that is of the prime quality. The remainder of 
the milk, which will be ftill fweet, may be either 
employed for the purpofe of making fweet milk 
cheefes, dr it may be allotted to ftand to throw up 
-cream for making butter of an inferior quality, as 
eircumftances mUy direfhr-, 

$thly. ^rom the above faifls, we are enabled to 
perceive that butter of the very beft poflible quality 
can only be obtained from a dairy of confiderablc 
extent, when judicioufly managed ; for when only a 
very fmall portion of each cow's milk can be fet 
apart for throwing up cream, and when only a very 
fmall proportion of that cream can be referved as 
of the prime quality, it follows, that, unlefs the 
quantity of milk were upon the whole very confi- , 
derable, the quantity of prime cream produced 
would be fo fmall as to be fcarcely worth the while 
for manufr&uring feparately. 

e (teemed a great delicacy, and ufually fells at double the price of frefli 
uiifkimmed milk, ft requires practice, however, to be able to make 
this nir e!y; the degree of the heat of the water, and many other cir- 
ctimito ices, greatly affedting the operation. Thefe things pra&ice beft 
difeovers. 

6tbly. From 
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6tbly. From thefe premife&iffim are alfo led to 
draw another conclufion, extrerlWy different from 
the opinion that is commonly entertained on this 
fubjeCtj viz. That it feems probable that the very 
belt butter could only be with (economy made in 
thofe dairies where the manufacture of cheefe is the 
principal object. The reafons are obvious: — If 
only a fmall portion of the milk flftuld be let apart 
for butter, all the reft ^nay be made into cheefe 
while it is yet warm from the cow and perfectly 
fweetj and if only that portion of cream which rifes 
during the firft three or four hours after milking is 
to be referved for butter, the rich milk which is left 
after that cream is feparated, being (till perfeCUy 
fweet, may be converted into cheefe with as great 
advantage nearly as the ’newly-milked milk itfelf. 

But as it is not probable that many perfons could 
be found, who would be willing to purchafe the very 
fineft butter made in the manner above pointed out, 
at the price that would be fufficient to indemnify the 
farmer for his trouble in making it; thefe hints are 
thrown out merely to fatisfy the curious in what 
way butter poflefling this fuperior d^^e of excel- 
lence may be obtained, if they choofe to be at the 
.expence; but for an ordinary market, I amfatisfied, 
from experience and attentive ©bfervatjon, that if 
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in general about djfiJirft drawn half of the milk be 
feparated at eacl?i?n*;ving, and the remainder only 
be Jet u^i'or producing crearn, and if that milk be 
allowed to ftand to throw up the whole of its cream, 
even till it begins fenfibly to tafte fourifh, and if 
that cream be afterwards carefully managed, the 
butter thus obtained will be of a quality greatly fu- 
perior to what <£n ufually be obtained at market, 
and its quantity not confid^rably lefs, than if the 
whole of the milk had been treated alike.* This, 
therefore, is the practice tfcit I fhould think moft 
likely to. fuit the frugal farmer, as his butter, though 
of a fuperior quality, could be afforded at a price 
that would always infure it a rapid fale. 


• Among other reafons that inducec] me to feparate about the half of 
the milk, the following may be ftated. Whilft I was employed in 
making the experiments on milk abovemcntioned, it chanced that 
among my cows there was one which had mi (Ted having a calf that fea- 
fon, and Hill continued to give milk, (a cow in thefe circumftances wc 
here call a farrow or farm cow.) Her milk, as is not uncommon in 
thefe circumftances, tailed fenfibly fait. On trying the different par- 
cels of that milk, however, it was-perceived that the firft-drawn milk 
was extremely fait to the tafte, and that the la ft was perfectly fweet. 
On an after trial made with a view to afeertain what proportion of the 
milk w^s fait, it was found that the faltnefs decreafed gradually from 
the beginning, and was entirely gone when nearly one half of the milk 
was drawn oOf; v \at all the laft-drawn half of the milk was quite 
fweet. I intended to have tried if other naufeous taftee that fometimes 
affedt milk, fuch as that from turnips, cabbages, &c. were peculiarly 
confined to the firft-drawn milk or not ; but other avocations prevented 
me from afeertaining this fadU, 
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From thefe general obftrv^|j|On milk, it is 
neceflary we fhould proceed to particul^ No 
dairy can be managed with profit, unlefs a place 
properly adapted for keeping the milk, and for 
carrying on the different operations of the dairy, be 
firft provided. The neceffary requifites of a good 
milk-houfe are, that it be cool in farmer, and warm 
in winter, fo as to preferve a temperature nearly the 
fame throughout the wh#le year ; and that it be dry, 
fo as to admit of being kept clean and fweet at all 
times. As it is on mofi^occafions difficult to con- 
trive a place within the dwelling-houfe that can 
poffefs all thefe requifites, I would advife that a fe- 
parate building fhould be always ere&ed, which, 
upon the plan I fhall now defcribe, may in every 
fituation be reared at a very fmall expence, and 
will anfwer the purpofe much better than any of 
thofe expen five ftru&ures I have feen, that were 

built by noblemen or gentlemen for this ufe. 

* 

This ftructure ought, if poffible, to be eretted 
near to a cool fpring, or running water, where eafy 
accefs can be had to it by the cows, and where it is 
pot liable to be incommoded by ftagna^water. It 
fhould confift of a range of narrow buildings as in the 
plan;* that divifion in the middle, marked A, being 
the milk-houfe properly fo called. The W|lls of this 
* See the plate annexed. 
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building /houlcU^'eared of brick, or offtone and 
lime, abound tlieinfide ; this wall need not exceed 
in thicknefs one brick in length, or if offtone, about 
one foot thick; beyond that, the wall which is full 
fix feet in thicknefs, fhoukl be made of fed on the 
outfide, and earth rammed firm within that. The 
infide wall of Upbuilding may be /even or eight 
feet high in the fides, on which may be placed the 
couples to fupport the roof, and the walls at the ga- 
bels carried up to the height of the couples. Upon 
thefe fliould be laid a roof of reeds, or thatch, that 
fhould not be lefs than three feet in thicknefs, which 
fhould be produced downward till it covers the 
whole of the walls on each fide ; but here, if thatch 
or reeds be not in fuch plenty as could be wifhed, 
there is no occafion for laying it tjuite fo thick. In 
the roof, exactly above the middle of the building, 
fhould be placed a wooden pipe of a fufficient length 
to rife a foot or two above the roof, to ferve occa- 
fionally as a ventilator. The top of this funnel 
fhould be covered, to prevent rain from getting 
through it, and a valve fitted to it, that by means of 
a ftring could be opened or /hut at pleafure. A 
Window al£ fhould be made upon one fide for giv- 
ing light, the ftrudure of which will be beft under- 
ftood from the fe&ion of this part of the building. 
Which is jfeprefented at Fig. 2. F. G. It is necef- 

fary 



C 89' 

fery to fpecify, however, that t^syaperture fhould 
* be clofed by means of two gllzSnTraqnes^ne on 
the outfide at G, and the other pn the innae at F. 
I prefume it is hardly neceflary to inform the reader, 
that the ufe of this double >fa/h, as well as the great 
•thicknefs of the wall, and of the thatch upon the 
roof, as alfo of the buildings at the^cnd of it, are to 
rentier the temperature of tin’s apartment as equal 
as poflible at all fealons mf the year, by effectually 
cutting it off from having any direCt communica- 
tion with the external aifl 

The apartment marked B, is intended to ferve 
as a repofitory for the utenfils of the dairy, and a 
place in which they may be cleaned, and put in 
order, to be ready when they are wanted. For this 
purpofe ranges of /helves may be placed all round 
the walls, and tables and other conveniences placecl 
where neceflary. Here the walls are thinner than 
the other, and may be built wholly of brick or 
(tone; nor is there a neceflity for having the thatch 
here fo thick laid on as in the middle divifion. In 
one corner at H, is placed a cauldron of a conve- 
nient fize proportioned to the dairy, for warming 
water to fcald the veflels, over a clofe^trnace, th$ 
flue of which terminates in a chimney carried Bant- 
ing over the door in the gabel, above which it rife* 
upright, and there emits the fmoke. 
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The other ^pgrient, C, may be employed as a 
kind qj^ore-room, in which the cured butter, and 
other products of the dairy, and fpare utenfils, may 
be locked up, till it becomes convenient to trans- 
port them elfewhere.* 

[16 

* If the dairy he fitoate fo near a town as that ice could be difpofed 
of with profit in rummer, it might be very ufeful to convert this apart- 
ment into an ice-houfe, which would be on many occafions a very con- 
venient appendage of the dairy. Ai that would be neceflary in this 
cafe, would be to build the walls in the fame manner, and make them 
of the fame thicknefs, with thofe offc; apartment A, as marked by the 
dotted lines i, k, 1, m. The thatch being alfo laid on to the fame 
thicknefs. If this were intended, firm pofts of wood ought to be 
placed in the floor, as marked in the plan, n, o, p, q, fo as to form an 
inner fquare, with an open w^alk all round of two feet in breadth. 
Within thefe pofts ftiould be placed hurdles of a convenient fhape, 
formed of wicker work. The wands of which they are made having 
been all peeled, and previoufly dipped in warm coal tar, to preferve 
them from rotting. Within this fquare is the receptacle for the ice. 
The ice-houfe to be filled by opening the double doors at K.L. which 
ftiould then be elofed, not to be opined fill it was again to be filled, 
and the aperture between them to be filled with ftraw rammed firm, 
to prevent the admiflion of air by that means. The ice to be taken 
put occafionally, as it may be wunted, through the milk-houfe. 

Many would be the conveniences the dairy would derive from this 
accommodation, and fmall the expence. By means of it, the products 
of the dairy could be always cooled to the degree in fummer that fhould 
be found to give them their greateft perfection. Other advantages 
might occafioj^jfj, be derived by the attentive farmer from this eafily 
obtained accommodation; one of which I fhall here mention: 

Bees in this climate are found to be a very precarious kind of flock, 
though, where they do thrive, they are extremely profitable. The cir- 
cumftance that chiefly occafions their failure here, is the variablencfs pf 
pur climate. In winter we have often mild warm days, little inferior 



[If cheefe were the objett of the dairy, another 
(additional building, very difT$^S^ conftrudted, 
would be wanted, which I do not here Ipecuy.] 

The fmaller apartments, R and S, are merely 
cavities formed in the thicknefs of the partition 
wall, that may be employed for any ufe mat fhal 1 
be found convenient, the double %’oors on thefe 
paffages being intended^ merely to cut off more 
effectually all communication between the external 
air and the milk-houfe, §'hen either the great heat 

to that we experience in fummer; and in the Fpring efpccially, it fre- 
quently happens that arwarm morning is fuddenly changed to a nipping 
froll, or fleety rain. During thefe mild intervals in winter, the bees 
are roufed from their fleepy ftate, and being unable to get any food 
abroad, they are under the neceflity of confuming the ftores they had 
provided for themfelves, which beifig foon exhaufted they then periJh 
for want. In the fpring alfo, when they are invited abroad by the 
warmth of the weather, they in vain fcarch for flowers from which 
they might derive nourilhment, and are frequently chilled by the cold, 
before they can return to the hive. No mode that can be conceived 
is fo effectual to prevent thefe accidents, as that of putting them into 
an ice-houfe in the beginning of winter, where they might be kept till 
the fpring was fo far advanced as that little danger was to be appre- 
hended from bad weather. During all this time they would remain in 
a ftate of torpor, fo as to have no need of food, and would be ready to 
begin their labours with vigour in the fpring, when the mild weather 
invited thejn abroad. Some will think that the ; col^f an ice-houfe 
would make them periih -entirely^ but bee9 often exjSSnce in Rufiia 
and Poland a degree of cold that is fufficient to freeze even quick* 
filver, without being killed, which is fo much beyond any cold that 
ever takes place in a Britifli ice-houfe, as leaves no room for anxiety 
pa that head* 
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or great cold of that may render it neceffary. The 
thatch above ^fe^'fmall apartments ought to come< 
one fSc lower within than in the milk-houfe, the 
more effectually to bar all communication of air 
from the outer apartments, at the place where the 
couples are placed. When the air is temperat% 
the door at T. may in general be left open to fa- 
cilitate the eiftry to and from the milk-houfe on 
ordinary occafions. All {he doors open as marked 
by the dotted lines. 

Through each of thefe doors, as well as the outer 
doors of the apartments B and C, ought to be made 
an aperture of about a foot fquare, having a fmall 
door exaCUy fitted to it, that can be opened and 
Ihut at pleafure. Over the infide of each of thefe 
apertures fhould be flretched a piece of fine gauze 
covered with a fine netting of wire, fo that when the 
air was temperate, and the wind blowing in a proper 
direction, by opening thefe little doors, a draught 
of air would be carried through the whole of thefe 
buildings that would keep them fweet and dry, with- 
out admitting flies or other vermin. 

The of thefe apartments fhould be neatly 
plaiftered with lime on the infide of the walls and 
cieling. The apartment A at leaft fhould alfo be 
paved with flat (tones, that fhould be raifed fix 

inches 
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inches higher than the Surface of the ground with- 
out, having Hunting gutters read ; j|go convey water 
or any other liquid that might be accidentally fpilt 
there, (but it is a flovenly dairy-maid who flabbers 
her floor.) The walls all round fhould be lined 
with {helves of a convenient breadth in ranges one 
above the other, on which the difhes may be placed* 
and in the middle fhould ftand a la%e table, marked 
by the dotted lines on the plan, which if made of 
ftone will be found to t?e more cleanly and conve- 
nient than any other material. Beneath it a piece 
of the pavement, about a foot in breadth, lhould 
be raifed fix inches higher all round than the level 
of the floor, fo as to form a trough within it for 
holding water, the ufes of which will be afterwards 
fpecified. This bafon may be emptied entirely at 
pleafure, by opening a hole that allows the water to 
run into the common gutters. 

The intention of all thefe contrivances, it will 
eafily appear, is merely to enable the attentive 
owner of a dairy to keep his milk in a proper de- 
gree of temperature, both during the fummer and 
the winter feafon, without much trouble or ex- 
pence to himfelf * as any confiderah^ variation in 
the degree of, heat tends greatly to derange his 
operations, and to diminilh the value of the pro- 
ducts of the dairy. If the heat be top great, the 

milk 
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milk fuddenljr coagulates, wiphout admitting of any 
reparation of tUgfeeam, and it is fo Ibddenly ren- 
dered flR.r as greatly to marr every operation ; if, 
on the other hand, the milk be kept in too cold a 
temperature, the cream feparates from it (lowly and 
with difficulty, it acquires a bitter and difagreeable 
tafte, the butter can (carcely be made to come at 
all, and when it & obtained is fo pale in the colour, 
fo fmall in quantity, fo poor to the tafte, hard and 
brittle of confidence, and of fo little value in every 
refpeft, as to bring a very Jpw price at the market, 
compared’ to what it would have produced had it 
been prelerved in a proper degree of warmth. To 
avoid, therefore, as much as pofiible, both thefe 
extremes, the milk-houfe, properly fo called, is 
here placed in the centre of .the building, into which 
there is no accefs direfUy from the open air j nor 
even from the porch, but through a double door, 
one of which ought always to be (hut before the 
other be opened, when either the heat or the cold of 
the weather is exceffive, though at other times this 
precaution may be omitted. The walls of this part 
of the building are made of earth fo thick, and the 
roof of thatch fo thick alfo, as directed, becaufe it 
is found thtC^ubftances tranfmit heat or cold with 
lefs facility than any others that can eafily be had, 
fo that a very long continuance either of hot or cold 

weather. 
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weather, would have no fenfible effect in altering' 
the temperature of this chamber; 4 if it ffiouldat 
'any time acquire a fmall degree of heat % cold 
more than was defirable, and this were correfted by 
artificial means, it would retain that artificial tem- 
perature for a long time. Thefe are the advan- 
tages propofed to be derived from this Ample mode 
of conftruftion. 

Experiments have not ^ct been made to afcertain 
what is the precife degree of heat that is the moft 
favourable for the differeiw operations of the dairy. 
From the trials I have made myfelf, I have reafon 
to believe, that when the heat is from 50 to 55 de- 
grees on Fahrenheit’s thermometer, the reparation 
of the cream from milk, which is the moft impor- 
tant operation of the dairy, goes forward with the 
greateft regularity*. I am therefore inclined to 
think, that this will be found to be the temperature 
that ought to be aimed at in the dairy; but I do 
not here pretend to decide with a dogmatick pre- 
cifion ; a confiderable degree of latitude in this re- 
fpeft may perhaps be allowable; but from the beft 
obfervations 1 have been able to make, it feems to 
me highly probable, that when the hea^^ceeds 60 
degrees, the operations become difficult and dange- 
rous, and when it falls below the 40th degree, they 
can fcarcely be carried forward with any degree of 
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teconomy or propriety. Till farther experiments, 
therefor*, fhall^^ertain this point, we may take it 
as a fa£ rule, that the heat Ihould be kept up, if' 
poffible, between the 50th and 55th degree j and 
to afcertain this point, a thermometer, graduated by 
Fahrenheit’s icale, Ihould be hung up perpetually in 
the milk-houfe, to give notice to the owner of any 
alterations in t£* temperature that might affedt his 
intereft. Luckily it happens that this is very nearly 
about the average tempe!ature that a building, fo 
well fccured as this is from the external air, would 
naturally bear at all leaforfs of the year in this cli- 
mate, were it not to be affedtcd by external obje&s. 
But as the heat of the milk, if it were in confiderable 
quantities, would tend in fummer toafiedl the tem- 
perature of the air, there ^ is no impoffibility but it 
might thus be raifed on fome occafions to a higher 
degree than was proper. It was to have at all times 
at hand an eafy cure for this diforder that I wifhed 
to call in the affiftance of the ice-houfe, as a fmall 
quantity of ice, brought into the milk-houfe at any 
time, would quickly moderate the heat to a proper 
degree. In the two fmall chambers adjoining to the 
ice-houfe too, or in the pafiages around the ice- 
houfe, thC^utter would be kept even cooler than 
in the milk-houfe itfelf. Other advantages that 
would arife from this fmall additional building will 
appear obvious, ln 



t 97 1 

In winter, foould the cold ever become too^reat, 
it might be occafionally difpelled^ther by placing 
a barrel full of hot water, clofe bunged up, upon the 
table, where it might be allowed to remain till it 
cooled — or fbme hot bricks might be employed for 
the purpofe. This I ihould prefer to any kind of 
chaffing -difo, with burning embers in it, as the va- 
pour from the coals (which very %oon affefts the 
tafte of the milk)*' woul^ thus be avoided. 

The next objeft that ^demands attention is, the 
utenfils of the dairy. Thefe in general muft, from 
the nature of the bufinefs, be made of wood. But 
of late many perfons, who affedt a fuperior degree 
of elegance and neatnefs, have employed veflels 
made of lead, or of comtpon earthen-ware, for va- 
rious purpofes in jthe dairy. But, as the acid of 
milk very readily diflolves lead, brafs, or copper, and 
with thefe forms a compound of a poifonous nature* 
fuch veflels muft be accounted highly pernicious in 
the dairy, and therefore ought to be banilhed from 
it. The fame may be faid of veflels of any of the 
common kinds of earthen ware, which being glazed 
with lead, and the glazing foluble in acid^arc equally 

* Where a houfe it not well accommodated with cellars , it is fuffl- 
ciently obvious that they might be built upon the fame plan, and thus 
at a fmall cxpence might be reared, cellars that would be, in every re*- 
fpedl, as good as the belt vaults funk deep under ground. 

Vol. V, H improper. 
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improper. M^Hayes has recommended caft-iron 
as a pepper fubmtute for thefej but this metal alfo / 
is foluble in acids; and though the folution be not 
poifonous like the others, yet, as it may affcdt the 
tafte of the produdts of the dairy, and render their 
medical qualities different from what they would 
naturally have t> een , the ufe of thefe alfo ftiould be 
laid afide. In fhort, excepting veflels of true por- 
celain, or glafs, which a *..? greatly too expenfive, 

] know of none that could be with propriety fubfti- 
tuted for wooden veflels,* in the dairy. China or 
glafs veflels, however, for obvious reafons, can 
never come into general ufe in the dairy; nor will 
the fenfible hufbandman ever think of any other 
than wooden difhes for his milk; as thefe, if pro- 
perly managed, can be kept as fweet and pure as 
the imagination can conceive. This fadt is fo ge- 
nerally known as to render wooden dairy utenflls 
common in moft parts of the country, fo as that 
they can be readily procured every where of a pro- 
per quality, and form of conftrudtion, and therefore 
nothing more on this fubjedt need be here faid. 

The qu^ning difhes (fo I call the veflels in which 
the milk is placed for throwing up cream) when 
properly cleaned, fweet, and cool , are to be filled 
with the milk as loon after it is drawn' from the 
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Cow as poflible, having been firiVftrained carefully 
through a clofe ftrainer, formed or alarge^ooden 
bowl with a hole at the bottom covered with a very 
clofe fieve of fine wire, (filver wire is beft) or hair 
web woven for that purpofej or thin cloth of any 
kind, (I fhould always prefer the wire, as moft du- 
rable and cleanly) fo as to keep bac^ hairs, &c. that 
may accidentally fall from the cow. Thefe difhes 
fhould never exceed throe inches in depth, whatever 
be their other dimenfions j and if the plan recom- 
mended above of fepaAting the milk into two 
parts, and of keeping each cow’s milk by itfel£ 
fhall be followed, it would be convenient to have 
them made of fuch dimenfions as to contain about 
one and a half or two gallons Englilh. As foon as 
they are filled they are to* be placed on the Ihelves 
in the milk-houfe,* where they fhould be allowed to 
remain perfectly undifturbed till it be judged expe- 
dient to feparate the cream from them. 

The length of time that fhould elapfc before the 
cream be feparated, will depend upon the degree 
of heat at the time, and the particular views of the 
owner of the dairy. In a moderately warm tempe- 
rature of the air, if very fine butter be tended, it 
fhould not be allowed to ftand more than fix or 
eight hours. For ordinary good butter it may fafely 
bciet ftand twelve hours, or morej but where the 
H 2 dairy 
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dairy is fo large as to afford a fufficient quantity of 
creamed where the very beft butter is intended, 
(the milk being to be converted to fome other ufe 
while yet l'weet) it may be feparated after (landing 
only two, three, or four hours. 

When the cream is to be feparated, the milk-pan 
/hould be take/ from the fhelf, and placed on the 
table. The cream is then to be feparated from the 
edges of the veflfel, to which it firmly adheres, by 
means of a knife with a Ijlunt edge provided for 
that purpofe, (the blade formed either of pure filver 
or of fine ivory) which (hould be made to run 
round the edges of the whole. The cream is then 
to be carefully drawn towards on" fide by n.eans of 
a (kimming-di(h, and then lifted up with great 
nicety fo as to take the whole without any of the 
milk, if poffible. This requires a dexterity of ma- 
nipulation* that can be acquired by pradtice alone ; 
but it is of great importance to the fuccefs of the 
dairy that it be ,T,, ?11 done, for if any part of the 
cream be left, the quantity of butter will be dimi- 
nifhed, and if any part of the milk be taken, its 
quality will be debafed. The wooden fkimming- 
di flies ccMfrnonly employed, feem not to be fo 

# This may be accounted a cramp word, but it exprefles the idea in- 
tended, fo much better than operation or procefty or any other word in 
eommon ufe, that I could not think of rejecting it ; and hope it will 
foon come to be as generally ufed as any other word in the language. 

handy 
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handy for this pnrpofe as could be wilhed. An 
improvement on this apparatus m^ht be f^gefted, 
but this I decline at prefent to enlarge upon. 

When the cream is thus obtained, it ought to be 
immediately put into a vefiel by irfel/j mere to be 
kept till a proper quantity be collected for being 
nude into butter: and no veffdl can be better 
adapted for that purpole than a firm neat-made 
wooden barrel, in fize proportioned to the extent of 
the dairy, open a one egd, witn a lid exactly fitted 
ro dole h. rfit: under part of this veffel, clofe to 
' r: oe placet’ a cock or fpigot, for 
draw;;? -live to tuiv any thin ferous part 

of tiic. W in i:Uiee to be there generated; 
for fhould r hi- i . wef to remain, it acts upon 
cue cream * a f . werful manner, and greatly di- 
miiiiuv the rich nefs of the quality of the butter. 
The :nfide of the opening of the barrel Ihould be 
covered with a bit of clofe fine wire (fuver) gauze 
netting to keep back the cr am, hilt ^ fer»m 
is allowed to pafs; an^ the e) on its ftand fhould 
be inclined a little forward in the top to allowr the 
whole to run off. 

Many perfons who have had little experience in 
the dairy believe, that no butter can be of the fineft 
quality, except that which has been made from 
H 3 cream 
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cream that has not been kept above one day } but 
this is |^ery great miftake. So far indeed is this 
opinion from being well founded, that it is in very 
few cafes that even tolerably good butter can be ob- 
tained from cream that is not more than one day 
old. The feparation of butter from cream only 
takes place after^jthe cream has attained a certain de- 
gree of acidity. c If it be agitated before that acidity 
has begun to take place, noibutter can be obtained, 
and the agitation muft be continued till the time 
that that fournefs is produced, after which the butter 
begins to form. In fummer, while the climature 
is warm, the beating may be, without very much 
difficulty, continued until the acidity be produced, 
fo that butter may be got; but in this cafe the 
procefs is long and tedious, and the butter is, for 
the moft part, of a foft confiftence, and tough and 
gluey to the touch. If this procefs be attempted 
during the cold weather in winter, butter can fcarcely 
be in any way obtained, unlcfs by the application 
of fome great degree of heat, which fometimes affifts. 
in producing a very inferior kind of butter, that is 
white, hard and brittle, with very little tafte, and 
almoft unfi^r any culinary purpofe whatever. 

The judicious farmer, therefore, will not attempt 
tQ imitate this practice* but will allow his cream to 

remain 



[ 

remain in the vefiel appropriated for keeping it, until 
it has acquired that proper degreed acidity that fits 
it for being made into butter with great eare, by. a 
very moderate degree of agitation, and by which 
procels only very fine butter ever can be obtained. 

How long cream ought to be kept before it at- 
tains the precife degree of acidity t At is necefiary to 
form the very beft butter and how long it may be 
kept after that period before its quality be fenfibly 
diminiflied, has never )4ct, I prefume, been afcer- 
tained by any experiments that can be relied on. 
So little nicety has been obferved in this refpedt by 
pradtical farmers, even thofe who have a high re- 
putation for making good butter, that few of them 
ever think of obferving iny precife rule in this re- 
fpedt with regard* to the different portions of their 
cream, feeing they in general make into butter all 
the cream they have colledted fince the former 
churning, fo that the new and the old is all beaten 
up together} and I can find nothing like a uniform 
rule eftablifhed among them as to the time that 
ihould intervene between one churning and another, 
that being ufually determined by local ^accidental 
circumftances. I am, myfelf, inclined to believe, 
that if the cream be carefully kept, and no ferou$ 
matter allowed to lodge about it, a very great lati- 
tude 
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tude may fafely be admitted in this refpeft. How 
long cream maj^>e thus kept in our climate, with- 
out rendering the butter made from it of a bad 
quality, 1 cannot fay ; but I can fay with certainty, 
that it may be kept good for a much longer time 
than is in general fufpefted, even a great many 
weeks. It is however certain, that cream, which 
has been kept ^iree or four days in fummer, is in 
excellent condition for beiijg made into butter; and 
I am inclined to believe, that from three days to 
feven may be found in general to be the bell time 
for keeping cream before churning; though, if cir- 
cumftances make it necefiary, a confiderable lati- 
tude in this refpett may be allowed. 

If, however, it lhould t chance that any farmer 
has fuch a quantity of cream as might be worth his 
while to churn once every day, there is nothing to 
prevent him from doing it. He has only to pro- 
vide a feparate vefi*el for holding the cream for 
each day he means it ihould Hand before churning; 
if three days, three velTels; if four days, four vefiels; 
and fo on. Thus he might churn every day cream 
of three days old, or of four, or any other number 
of days ofl^ . that he might incline. In the fame 
manner, if it were found that the cream of two, of 
three,, or of a greater number of days gathering, 
was required to make a proper churning, it might 

be 
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be eafy fo to contrive it as to churn every day, as 
will be obvious to any one who fti^! think t^on the 
fubjeft. In this way the operations of a dairy may 
be kept perfectly regular and eafy.* 

The vefiel in which butter is made, ufually called 
a churn, admits, in the form of it, a confiderablc 
diverfity. The fimpleft that I ha%e feen I fhould 
prefer as the beft, merely .becaufe it admits of being 
better cleaned, and of having the butter more eaQly 
feparated from the milk,^han any of the others j this 
is the old-fafliioned upright churn, having a long 
handle with a foot to it perforated with holes, for 
the purpofe of beating the cream, by being moved 
upward and downward by hand. But though, for 
the reafons affigned, I fhould prefer that form of a 
churn, other penfons may choofe that which they 
like beft, as all the forts, under fkilful management, 
will perform the bufinefs perfedtly well. Indeed, if 
the cream be prepared as above directed, the pro- 
cefs of churning will be fo eafy, as to render thofe 
utenfils in general the moft commodious which can 
be moft eafily filled and emptied. 

# Some perfons choofe to chum the whole of without fo 

parating any part of the cream. In this way they obtain a greater 
quantity of butter, though of an inferior quality. By careful manage* 
ment, however, efpecially if a portion of the firft-drawn milk be 
feparated, very good butter may be obtained ; but I think the prac* 
tice 9 on many accounts, is not to be recommended* 
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In the procefs of churning much greater nicety 
is requijyd than t^bft perfons feem to be aware of. 
A few fiafty irregular ftrokes may render the whole 
of the butter of fcarcely any value, that, but for this 
circumftance, would have been of the fineft quality. 
The owner of an extenfive dairy, therefore, Jhould 
be extremely attentive to this circumftance, and 
Jhould be at gredt pains to procure a proper perfon 
for managing this branch oCbufinefs. This perfon 
ought to be of a cool phlegir.atick temper, fedate 
difpofition and character, a*d ought never to allow 
another perfon, efpecially thofe who are young, to 
touch the churn, without the greateft caution and 
circumfpeftion. Thofe who have been ufed to fee 
cream churned that has not been properly prepared, 
will think, perhaps, that this would be fevere labour 
in a large dairy for one perfon ; but nothing is more 
cafy, as to the bodily labour it requires, than the 
procefs of butter-making, where the cream has been 
duly prepared. 

The butter when made muft be immediately le- 
parated from the milk, and being put into a clean 
difli, (therooft convenient lhape is that of a (hallow 
bowl) the i£".£le of which, if of wood, (hould be well 
rubbed with common fait, to prevent the butter 
from adhering to it ; the butter (hould be prefted 
and worked with a flat wooden ladle, or (kimming 

dilb. 
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dilh, having a Ihort handle, lo as to force out all 
the milk that was lodged in the caries of tb^mafi. 
A confiderable degree of ftrength, as well as of dex- 
terity, is required in this manipulation. The thing 
wanted is to force out the milk entirely, with as 
little tawing of the butter as poflible; for if the 
milk be not entirely taken away, the butter will in- 
fallibly fpoil in a Ihort time, and^if it be much 
worked, the butter will Income tough and gluey, 
which greatly debafes its quality. This butter is 
in fome places beaten upVay the hand, which I con- 
fider as an indelicate and barbarous practice. 

Some perfons employ cold water in this opera- 
tion, which they pour upon the butter, and thus, as 
they fay, wafh it ; but this. practice is not only ufelels, 
as the butter can* be perfectly cleared of the milk 
without it, but alfo pernicious, becaufe the quality 
of the butter is thus debafed in an aftonilhing degree. 
Nothing is lo hurtful in a dairy as water improperly 
ufed, which, if mixed in any way with either milk or 
butter, tends greatly to debafe the quality of the lalh 

When the butter is entirely freed from the milk, 
if it is to be fold fweet, it may be n3SHe up into 
any form that is mod generally liked at the market 
where it is to be fold. If the heat fhould be lb 
great as to render it too foft to receive the impreflioa 

of 



[ *-io8 ] 

of the mould, it may be put into fmall vefiels, which 
may bp .allowed^) fwim in the trough of cold water 
under the table, but without allowing any of that 
water to touch the butter;* there it will in a Ihort 
rime acquire the neceffary degree of firmnefs, (efpc- 
cially if a little bit of ice lhall have been put into 
the bafon) after which it may be taken out and 
moulded into proper form. It fhould then be put 
down, in proper difhes, upon the ftone border that 
furrounds the trough, where it may be kept cool 
and firm till it be packed up to go to market. 

In every part of the foregoing procefs it is of 
the utmoft importance that the vefiels, and every 
thing elfe about the dairy, be kept perfectly clean 
and fweet, for without this precaution there neither 
Can be pleafure nor profit derived from it. This is 
a circumftance fo univerfally admitted, that it may 
feem fuperfluous to take notice of it in this place. 
Yet though this be generally known and admitted, 
and though every perfon who attempts to manage a 
dairy of any fort may intend to have things clean 


# The pnuflice that prevails in many private families of keeping the 
^Weet butter ng water in a cryflal veiled, and thus ferving it up to 
table, is for tirt^ame reafon much to be cenfured. If coolnefs only it 
wanted, it were better to put the butter in a dry glaf« f and put that 
into a larger one among water. If it wt re taken out of that imme* 
diatcly before it were put upon the table, it would always have firm- 
fteTt enough in our climate*- 

and 
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and propfcr, they may neverthelefs be, in fome cafes, 
at a lots for the proper way of e fitting their inten- 
tions, or of guarding againft certain evils, v^ich, if 
once allowed to take place in the dairy, will not be 
eafily removed. Some hints, .therefore, are fubjoined 
in a note that may be of fervice to thofe who are not 
well acquainted with this department of bufinefs.* 

* On 

* As foon as the cream is fepaffcted from the milk, the difhes fhould 
be carried out of the milk-houfe, and immediately emptied, and the 
ikimmed milk applied to the ufes that the owner of the dairy judges to 
he moft advantageous to him. As loon after the difhes are emptied as 
pofiible, they muft be well wafhed M'ith fealding hot water, which 
fhould be kept in readme fs for that purpofe ; and as the naked hand 
cannot be put among the fealding water, a ferubbing-brufh of a proper 
conftrudlion muft be kept in rcadinefs for that ufe. This may be 
made of a bunch of wire, firmly bound up with flrong packthread, 
where other materials cannot be had ; but the flumps of an old heath* 
befom, after the fmall twigs have been worn off, firmly bound toge- 
ther, are found to anfwer this purpofe remarkably well, nor ought any 
thing elfe to be fought for yhere that can be had, for this is both firm 
and tough, fo as to Hand the work extremely well. 

After the difhes have been thus perfectly fealded, *md thoroughly 
ferubbed in every part, they muft be carefully rinfed with blood-warm 
water, and well feoured by hand with a coarfe linen cloth. They are 
then to be turned down one by one as they are finifhed bottom upwards, 
upon a clean {helving board to drip. When the whole are gone over 
in this way, the dairy-maid returns to the firft done, and with a dry 
cloth wipes them one by one as clean as pofiible. T^yrc then placed 
in ranges, fo as to be expofed fully to the aeftion of tne fun and air on 
the infide, that the whole of the moifture may be dried up as quickly 
as may be; for nothing tends lb foon to deftroy the fweetuefs that is fo 
defirablc in dairy vcflels as for the moifture to be allowed to remain 
long about them. Therefore, in dull foggy weather, when this cannot 

be 



On fortie occafions a part, or the whole, of the 
butter may, pei^ps, be difpofed of frefh ; but in 

general 

be quickly* dried up by the external air, it is necefTary to do it by the 
aid of fire in the houfe. As foon as the difhes are thoroughly dried, 
they rauft be carried into the (hade, and placed in order on (helves t# 
cool, to be in readinefs for ufc when they (hall be again wanted. 

Butfhould the m 'l&hzvc been fuffered at any time to remain fo long 
in the di(h as to become four, the wood inflantly becomes tainted with 
that acidity, foasto aft as a leaven upon any milk that (hall be after- 
wards put into it, which never fails to coagulate without ftparating 
any cream, and can neither be employed in making butter nor cheefc, 
and is confequently loft in the dairy. The leal ding above deferihed 
is by no means fufficient to remove this deftruftive taint ; and as the 
difhes are totally ufelefs till that be removed, the following more effi- 
cacious procefc rouft be adopted: 

Fill the veflel with water (balding liot, and into that put a eonfidtr- 
tble quantity of hot afhes, and iinall* red embers from the fire. Stir it 
about frequently, ferubbing it well in every pjirt with the ferubber. 
Let this remain a confiderable time ; then empty the di(h, ferub it as 
nfual with fealding hot water, rinfing it well with hot, and then with 
cold water. Then fill it to the brim with cold water, better if that 
water can be made to run iuto it in a continued ltream, and flow over 
the brim; let it ftand in this (late ten or twelve hours or more, after 
which wipe and dry it, and if the taint has not been very ftrong, it 
will then be fit for ufe. 

If the afhes of your fire (hould chance to contain very little fait, this 
operation may perhaps not prove cffcftual. In that cafe add a final! 
proportion of €» cs along with the embers, &c. or quick-lime may 
be employed along with the potafhes, which greatly adds to their 
cleanfing power. But in all cafes where recourfe is had to this procefs, 
take great care that the difhes be well cleaned by the rubber at each 
time; and that cold water be allowed to flaud a confiderable time in 

them. 
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general it muft be falted before it can be carried ?a 
market. And as this part of th^hocels requires as 
great nicety as any other, a few remarks on tne fub- 
jeft fhall be added. 

Wooden veffels are, upon the whole, moft proper 
to be employed for containing falted butter. Thefe 
fliould be made of cooper work%very firm, and 
tightly joined with ftrong wooden hoops. It will be 
advifeable to make them very ftrong where cir- 
cumftances permit thereto be returned to the dairy; 
for as it is a matter of confiderable difficulty to lea- 
fon new vefiels fo well as that they lhall not affedfc 
the tafte of the butter, it is always advifeable to 
employ the old veffels rather than make new ones, 
as long as they continue firm and found. Oak is 
the beft wood for the bottom, and ftaves and broad 
Dutch fplit hoops are to be preferred to all others, 
where they can be had. Iron hoops lhould be re- 
jefted, as the ruft from them will in time fink 
through the wood, though it be very thick, and 

them, which fliould be frequently changed, that the whole of the ftlts 
may be extracted by it before they be uied again. 

The diihes for holding the cream, and the cli»^ ^ require to be 
fcalded, fcrubbed, rinfed, and dried, after each tim^ftey are ufed, in 
the fame manner as the milk diihes; but, as a four taint is not here fo 
prejudicial, it is not neceflary to guard fo carefully againft it as in the 
milk diihes. But if ever this taint lhould become too ftrong, it may 
be diminilhed by the proccf; above dcicribed. 


injure 
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injure the colour of the butter: one iron hoop, 
however, Ihoul^'Oe put at the top, and another 
below beyond the bottom, the projection below the 
bottom being made deep for this purpofe. No 
form is more convenient than that of a barrel, un- 
lefs, perhaps, it be that of a truncated cone, with 
the apex uppermoft; as in this cafe the butter never 
can rife from t&e bottom, and float upon the brine, 
which it will fometimes df» in the under part of a 
barrel when brine is necefiliry. But this inconve- 
nience may be eafily obvia'Sed, by driving a wooden 
peg with any kind of a head into the bottom before 
it be filled, as the butter clofely embracing that head 
all round, will be kept perfectly firm in its place. 

An old veflel may be prepared for again receiv- 
ing butter, by the ordinary procefs of fealding, rin- 
fing, and drying ; but to (eafon a new veflel requires 
greater care. This is to be done by filling it fre- 
quently with fealding water, allowing it to remain 
till it (lowly cools. If hay, or other fweet vege- 
tables, are put into it along with the water, it is 
fometimes thought to facilitate the procefs. But 
in all cafe^fl 1( equent affufions of hot water are very 
neceflary, and a confiderable time is required before 
they can be rendered fit for ufe. The careful dai 
ought to be particularly guarded with refpedt to 

this 
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this particular, or he may foon lofe his character 
at market. 

After the butter has been beaten up and cleared 
from the milk, as before directed, it is ready for 
being falted. Let the veflfel into which it is to be 
put, after being rendered as clean and fweet as 
poffible, be rubbed all over in the i% r ide with com- 
mon fait, and let a little melted butter be run into, 
the cavity between the bottom and the fides at their 
joining all round, fo as to fiil it and make it every 
where flulh with the bottom and fides. It is then 
fit to receive the butter. 

Common fait is almoft the only fubftance that 
has been hitherto employed for the purpofe of pre- 
ferving butter j but I have found, by experience, 
that the following compofition is, in many refpefts, 
preferable to it, as it not only preferves the butter 
more effectually from any taint of rancidity, but 
makes it alfo look better, and tafte fweeter, richer, 
and more marrowy, than if the fame butter had 
been cured with common fait alone. I have fre- 
quently made comparative trials with the fame 
butter, and always found the difference rrfedh greater 
than could be well conceived. The compofition is 
as follows : 


Vol. V. 
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Take 
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. *Takc t( fugar one part, of nitre owe part, anc! 
of .the belt ^panilh great fait, (or of Do&or 
Swediaur’s belt fait,* which is (till better than 
the former, being cleaner) two parts. Beat 
the whole into a fine powder, mix them well 
together, and put them by for ufe. 

Of this compofition one ounce fhould be put 
to every fixteen ounces ftf butter if mix this lalt 

thoroughly 

• Dr. Swediaur carricson a tnaivafacfture of* fait at Prcflonpans near 
Edinburgh, after the Dutch method; this the Dutch fell by the name 
of fait upon fait; it is equally flrong w ith the heft Spanilh fait, and 
much freer from impurities of every fort, and the Docftnr fells it at a 
moderate price. Were this fait fuflicicntly known to he brought into 
general ufe for curing fifh, butter, beef, pork, bacon, hams, tongues, 
and other articles of provifion, it would much promote the profperity 
of this country, as thefe could be as well cured by it as with foreign 
fait, and at a much lmaller expence* 

f It is of great confequcnce that every procefs, which requires much 
thought or nicety, fhould be bani/hed, if polTible, from ail branches 
of manufacture. On this principle, as feme difficulty might arife in 
proportioning the quantity of fait to unequal weights of butter, 1 
fhould advife that every perfon who means to adopt this practice at 
large fhould begin with providing himfclf with a flcelvard fo con- 
ftruefed as that fixteen ounces in the one fcale is exacftly balanced by one 



this fimple apparatus, the following directions may be attended to: 


Let him provide two feales of equal weight; one of them fhould b£ 
of wood, and flat for the butter, no matter what form or materials 
the other is of; let him then take a flip of deal two inches broad, half 

an 
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thoroughly with the butter as foon as it has been 
freed from the milk, and put it ^thout 1<^ of time 
down into the veil'd prepared to receive it, pee filing 
it fo clofe as to leave no air-holes, or any kind of 
cavities within it. Smooth the iurface, and if you 
expeft that it will be above a day or two before 
you can add more, cover it clofe up with a piece of 
clean linen, and above that a piece of wetted parch- 
ment, or for want of tkat, fine linen that has been 


an inch thick, and two feet loi?g. Near to each end, and at about 
half an inch from the fame fide at each end, make a hole through the 
board, to which the feales may be fattened by means of a loop of 
wire ; obferve, that thefe two holes fliould be piaced exailly at the 
fame diitance from the edge. Let him then load the two feales, one 
of them with one ounce, and the other with fixteen, and having 
drawn a line parallel to what will now appear to be the upper fide of 
the beam, at half an inch from the top all along on each lide, let him 
be provided with twalharp-pointed inttruments, fuch as a Ihoeiflaker's 
awl: Let him then try to find a point in the new-made line on each 
fide of the beam, \xherc, when the beam is allowed to vibrate on his 
awls placed diretfly oppoiite to each other, the two weights balance 
each other. This point he will foon difeover to be much nearer one 
of the ends of the beam than the other. Through this point let him 
pierce a hole by means of a round hot iron. Through this hole put 
a piece of thick iron wire, which if fupported at each end will ferve as 
a pevot. The apparatus is now compleat. 

And whenever it is afterwards wanted, nothing more is necefiary 
than to place the butter, whatever be its weight, iiTO the butter-hale, 
and then put as much of the compofition into the oppofite fcale as 
brings the beam to a balance : and this will in all calls be the due 
proportion of fait for the butter, whatever the weight of that butter 
may be. 
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dipped in melted butter, that is exaftly fitted to the 
edges offhe vefiei «fll round, fo as to exclude the 
air as much as poflible, without the afliftance of 
any watery brine j when more butter is to be added, 
thefe coverings are to be taken off, and the butter 
applied clofe above the former, prefiing it down 
and fmoothing it as before, and fo on till the veffel 
be full. When sc is quite full, let the two covers 
be fpread over it with the yreateft care, and let a 
little melted butter be poured all round the edges, 
fo as to fill up every cranny, and effe&ually exclude 
the air. A little fait may be then ftrewed over the 
whole, and the cover be firmly fixed down to re- 
main clofe fhut till it be opened for ufe. If all this 
be carefully done, the butter may be kept perfectly 
found in this climate for many years. How many 
years I cannot tell j but I have feen it two years 
old, and in every refpedt as fweetand found as. 
when it was only a month old. 

It deferves to be remarked, that butter cured in 

this manner does not tafte well till it has flood at 

‘ ■ \ 

leaf! a fortnight after being faltedj but after that 
period is e^g^ed, it eats with a rich marrowy tafte, 
that no other butter ever acquires; and it taftes fo 
little fait, that a perfon who had been accuftomed 
to eat butter cured with common fait only, would 

not 
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not imagine it had got one fourth part of the fait 
that would be necdfary to preft^ it.* 

Butter thus cured would bear to be carried to the 
Eaft or the Weft-Indies, and would keep fweet 
during the longeft voyages, if it were fo packed as 
not to allow the butter to be fo far melted as to 
occafion the falts to feparate floruit. But as none 
of thefe falts admit of any chemical union with the 
butter, it muft happen^ that if ever the butter be 
fo far melted as to become of a fluid confidence, the 

* But after frhib butter has been cured in the nioft pcrfc& manner, 
it may chance to be much dcbafcd in its quality by being improperly 
treated during the time it is ufing. Therefore, obierve, that, when it 
is broken up for ufe, a fmall portion fliould be pared from the furface 
all over, efpecially near the edges, in cafe the air ihould not have been 
fo entirely excluded as it ought to have been. If it be to be quickly 
confumcd, it may be then fpooned up as it is wanted, without any 
other precaution than that of keeping it carefully covered up fo as to 
exclude dull, See. from having accefs to it. But if it be to be ufed 
very (lowly, and if the perfon to be employed in fpooning it up be 
not very carefuj, or fo indolent as not to be at the trouble of clofmg 
it up at each time with the covers, it may happen that the part which 
is thus long expoled to the air may contract a fmall degree of ranci* 
dity. To guard againfl: this evil, in thefe circumflances, when the 
veflel is opened, let a itrong brine of common fait be prepared that will 
fwim an egg, aud poured, when cold, upon the furface of the butter; 
this will cover that furface effe&ually, even though the operator ihould 
be a little carelcfs, and will thus guard againfl the ^convenience com- 
plained of : for though the quality of the butter will thus be injured in 
fome degree, in confequencc of the water acting upon it, yet that is an 
evil of far lefs material moment than the flighted degree of rancidity 
would occafion. 

I 3 falts 
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lalts drop to the bottom, and the butter, deprived 
of their antifepticL'powers, quickly becomes rancidi 
It woufu be a great improvement in the culinary 
art, if any antifeptick fubftance could be found that 
pofieffed any agreeable tafte and flavour, which was 
capable of being difiolved in oily Jubilances. This 
might afford a proper fubjeft for a premium by the 
Bath Society, Li the mean time the following hints 
on this fubjeft may be of fome uie. 

Butter, in its natural flate, contains a confiderable 
proportion of mucous matter, which is more highly 
putrefcible than the pure oily parts of the butter. 
Where it is, therefore, intended that butter fhould 
be expofed to the heat of warm climates, it ought 
to be freed from that mucilage before it be cured 
and packed for keeping. To prepare butter for a 
diftant voyage, therefore, in warm climates, let it 
be put into a veffel of a proper fhape, which fhould 
be immerfed into another containing water. Let 
the water be gradually heated till the butter be 
thoroughly melted ■, let it continue in that ftate for 
fome time, and allow it to fettle ; the mucous part 
will fall entirely to the bottom, and the pure oil will 
fwim at t&f, perfectly tranfparent while hot, but 
when it cools it becomes opaque, afiumes a colour 
fomewhat paler than the original butter before it 
was melted, and a firmer confiftence, more nearly re- 

fembling 
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fembling that of tallow, and confequentty it will better 
refill the heat of a warm clima0than butter itfelf. 
When this refined butter is become a Mle JtifF, 
and while it (till is fomewhat foft, the pure part 
fhould be feparated from the dregs, and then falted, 
and packed up in the fame way as is directed for 
butter. This would retain the fait longer, and keep 
much longer fweet in hot climaiHs, than if it had 
been cured in its original ftate. 

This refined butter may be preferved in yet an- 
other way, which I have fometimes feen pradlifed 
here by way of medical bonne bouche (comfit.) After 
the butter is purified, add to it a certain proportion 
of firm honey, mix it well, it will incorporate tho- 
roughly with the butter, and when cold it eats very 
pleafantly fpread on bre*ad like butter; and may be 
given to old people, if they relifh it, inftead of mar- 
row, and to others, as being ufeful for coughs and 
colds. Thefe were the ufes to which I have feen 
this fubftance applied, and on thefe occafions the 
proportion of honey employed was confiderable. 
I have feen it kept for years, without manifefting 
the fmallelt tendency to rancidity, lb that there can 
be no doubt but that butter might thi£ be preferved 
in long voyages without fpoiliog. The only point 
that remains to be afcertained is, what is the fmallelt 
proportion of honey that would be fufficient to 

preferve 
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prelervc the butter. Sugar is known to be a much 
more powerful &*ftifeptic than common fait, and 
probably honey may be in that refpeft nearly on a 
par with fugar. If fo, it would be reafonable to 
fuppofe that one ounce of honey might be fufficient 
to prderve fixteen ounces of butter. In that cafe 
the tafte of the honey would not be extremely per- 
ceptible, fo that&ie butter, even to thofe who might 
not relifh the fweet composition above-mentioned, 
might prove very agreeable, especially if a little 
fait were mixed with it when about to be ufed. A 
few exDeriments would be fufficient to alcertain 

a 

tliis particular. 

From the circumftance of the honey incorpora- 
ting with the butter, and not feparating from it 
while in a fluid ftate, it would promife nearly to 
accomplilh the purpofe wanted above. Whether, 

* r 

when it became very fluid, and was long continued 
in that ftate, any reparation would take place j or 
whether the honey in thefe circumftances would be 
in danger of fermenting ; are queftions that experi- 
ence alone can determine. Sugar, though it would 
prefer ve the butter equally well while it continued 
in a folid fti.e, would doubtlefs feparate from it 
when it became fluid. Whether melafles would do 
fo, or what effe&s they would in this cafe produce, 
I cannot tell; but a few experiments would afeer- 

uin 
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tain thefe points. Should any method of preferving 
butter in warm climates be difco®red, it would be 
productive of fo many benefits to individtJHs,and 
to the nation at large, by giving an opening for a 
new branch of commerce and manufa&ure, that it 
is much to be wifhed the few experiments wanted to 
alcertain thefe points were made with fuch care, 
under the direction of perfons whc%would faithfully 
report therefult to thejpublic, as Ihould be l'uffi- 
cient to remove all doubts upon this head. 

P. S. The greateft part of the obfervations con- 
tained in the foregoing pages were derived from a 
Lady, who is now beyond the reach of being af- 
fedted by any thing in this fublunary world. Her 
beneficence of difpofition induced her never to 
overlook any faft or circumflance that fell within 
the fphere of her olilervation, which promifed to be 
in any refpedl beneficial to her fellow-creatures. 
To her gentle influence the publick are indebted, if 
they be indeed indebted at all, for whatever ufeful 
hints may at any time have dropt from my pen. 
A being, ihc thought, who mult depend fo much as 
man does, on the afiiftance of others, owes as a 
debt to his fellow-creatures the communication of 
the little ufeful knowledge that chance may have 
thrown in his way. Such has been my conftant 
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aim: fuch were the views of the wife of my bo- 
fom — the frienc^f my heart, who fupported and 
affifte^.ne in all my purfuits. I now feel a melan- 
choly fatisfa&ion in contemplating thofe obje<£ts lhe 
once delighted to elucidate. 


^ Artici.e V. 

Of the Scotch Fir , a Food for Cattle. 

[By the Same.J 

TT is not in general know n that any of our ever- 
**■ green fhrubs or trees, except the v'hins , [furze] 
can be employed as a provender for cattle; but pro- 
bably many more of thefe could be fuccefsfully em- 
ployed for that purpoie than is in general fufpe&ed. 

Cattle and flheep are known' to crop the tops of 
fir-trees when they can get accefs to thtm while 
young; and thus many plantations of young trees, 
when not fu/hnenriy fenced, have been entirely de- 
feroyed ; but whether that kind of food was whole- 
fome or pernicious to the cattle, has not in general 
been enquired into. 

We have indeed heard long ago, that in Norway 
the cattle arc often fed in winter upon the tender 

twigs 
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twigs of young Fir-trees j but as we are at the fame 
time told that for want of other foc^ they are fome r 
times forced to fchfift upon dried nlh-bon!® beat 
fmall, tiiis had the appearance of being the conse- 
quence of extreme neceffity alone. It has been 
found, however, on feme ti -ds that have been made 
in the North of Scotland, that the tender twigs of 
the Scotch fir afford a wholefome |[bod for cattle, 
that may be occafionally employed for that pur- 
pofe without danger, in cafe of a fcarcity of other 
provender. 

The firft notice T ha \ of this particular was in a 
letter from t !i e ’ tili.i of a gentleman of confiderable 

eminence in ihire, dated the 25th of O&ober, 

1782, which runs thus:. “ I was fo pinched laft 
<f fpring for p, ^w ndei to cattle, that I had not a 
“ (lone of ftraw, or a ftone of hay, from the middle 
<{ r '( March; nothing but whins and oats for horfes, 
u and fir- to|5s (that is, tender fhoots of firs) for 
“ cattle; and 1 had 430 horned cattle, and about 
“ 1 20 horfes fmall and grea- which I It fl: but 
“ few (four or five, I cannot ten wnich) cattle, but 
“ there were •'umbers of cattle tha' died in this 
tc country for want. Some tenants Ittft the one- 
“ half of their cattle, and ibme almoft the whole.” 


It 
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Itdeferves to be noted, that the fpring of 1783 
-was fo backwai^, that in the country here alluded 
to, it^was near the middle of June before the grafs 
was fuiRciently up to fupport the cattle, fo that they 
had been kept near three months entirely upon this 
kind of food, — a fufficient trial of its wholefome- 
nefs. It deferves further to be remarked, that in 
Highland countries, where great numbers of young 
Cattle are reared, there never is a winter that lome 
of them do not die, however plentiful the provender 
is. In the prefent cafe, it is probable, the death of 
the few that were loft might be occafioned by the 
weaknefs of the young beafts, produced by pinching 
them of food before the provender was done, ra- 
ther than to the influence of the new food they were 
put upon. 

I was afterwards told, upon enquiry, that in this 
cafe the cattle were kept in the houfc, and the twigs 
of the trees carried to them and given them in their 
flails ; but I afterwards learnt that the fame feafon, 
another gentleman, who knew nothing of this expe- 
riment, adopted a method that feemed to me to be 
more Ample and oeconomical, and eafier carried 
into prattle on a larger fcale than the above. 

Having forefeen that he Ihould be fcarce of pro- 
vender, he turned out all his flock of two years old 

cattle 
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cattle into a young fir wood that was near his houfc, 
^in the beginning of winter, and allo4fci them to pick 
up what little grals they could there find, tillM faw 
it was all confumed. He then fent a man into the 
wood every morning to cut down from the trees as 
many branches as would fubfift them for that day. 
Thefe were allowed to fall among the trees at ran- 
dom. The cattle foon became accAtomed to this 
food, and ran to the place where the man was, as 
foon as they heard the noife. They ate not only 
the leaves and fmalleft twigs, but they even fome- 
times gnawed down the Humps till they came to be 
nearly the bignefs of the thumb. In this way they 
Continued all winter, in perfect health. 

From thefe fafts, and others of a fimilar kind that 

• 

have fince then come to my knowledge, there can 
be no doubt but that the twigs of firs may, in times 
of fcarcity of fodder* be employed with fuccefs in 
preferving cattle from the danger of perifhing from 
want. It is not, at prefent, by any per fun fufpe&ed 
that this feeding would fatten any of them; it is 
only recommended as being fufficient to preferve 
them alive, and in good health, when other food 
fails. To perfons who live in a cc*n country, 
where provender is always plenty, and the flock of 
cattle fmall, this will appear a matter of trivial im- 
portance: but in hilly breeding countries, where 

grain 
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grain is fcarce, and the ftock of cattle very great, 
it will be viewCl as of the higheft importance, as 
■will appear from the letter above quoted. There 
is no country, efpecially of the barren fort, in which 
a plantation of fir-trees may not be eafily reared ; 
and in this eale it would always be a ready fource of 
plenty, to which recourfe need not be had until a 
general fcarcitf fhould make it nceceffary. 

It is alfo well know'n that Iheep eat this food very 
greedily, and that it never hurts them; and as thefe 
valuable little animals arc frequently prevented from 
reaching the grafs by reafon of fnow, and the ftock. 
of hay provided for them fometimes fails fo entirely 
as to occafion the total loft of many thoufands at 
once, in extenfive Iheep countries, which might be 
altogether prevented by having a fmall plantation of 
firs on each farm, to be kept. as a referve of acccf- 
fible food, to be ufed only when other refources 
failed; I cannot think any fenfible man, in thefe 
circumftances, lhould delay one moment to let about 
forming tills neceflary inclofure upon every farm. 
I ftate facts; and leave thole who have occafion for 
it to make the proper ufe of them. 


Article 
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Article Vllj^ 

Of raifmg Potatoes from the Seed. 

[By the Same.] 

S INCE the paper on potatoes, which is printed 
in your former volume, wa<kwritten, I have 
made feveral other experiments on the culture of 
that plant ; but I only tnean at preient to correct 
one erroneous opinion I had adopted from the refulc 
of the fugle expeTiment I had then made with regard 
to the railing potatoes from feed. I at that time 
thought it probable that no new varieties could be 
thus obtained, and doubted whether a mongrel 
breed could thus be produced, like that which may 
be obtained at plcafure from different varieties of 
turnips, cabbages, & c. I am now, however, con- 

o 9 

vinced, from an experiment that was conduced 
with greater .care, that there are plants which do 
produce varieties from feeds,’ greatly different from 
the parent ftock; that thel'e varieties are not of the 
nature of mongrels, but are altogether diftindt from 
any forts that may have been known; and that the 
potatoe belongs to this clafs of plants#* 

With a view to afcertain thefe particulars, I made 
choice of a kind of potatoe that I had got from 

Ireland, 
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Ireland, which was, in many of its mod obvious 
chara&erifticks, ^ tremely different from any that 
was cuFIvated in this neighbourhood. In particu- 
lar its colour was remarkable, being a dark dirty 
purple; its ih ape a round irregular bulb; its ftem 
tall and upright. This kind of potatoe was planted 
by itfelf, at as great a diftance as I could place it 
from any other jf 4 . rt ; but all the varieties that were 
around it were of the white fort, none of any other 
colour being cultivated in this neighbourhood. 

The feeds of this fort, carefully feparated from 
all others, were fown by themlelves, and the ieed- 
lings planted out at a convenient diftance from 
each other, when they had attained a proper fize for 
being tranfplanted. It was foon, however, obvious, 

i 

from the appearance of the items, that they were 
not all of one fort; and on taking them up in au- 
tumn, I then difeovered that the variety was almoft 
infinite, and fuch as could not be accounted for on 
the principles of a mdngrel adulteration. The di- 
verfities refpedted colour, lhape, See. a few of which 
particulars are fpecified below. 

Colour. Dark purple, bright red pink, dark 
pink, ether varieties of red, bright white, dun, 
yellow, black, dark greeniib, fpotted, and many 
Other varieties. 


Shape, 
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Shape. Round bumps, oblong, very long, kid- 
ney-lhaped, irregularly knobbec^and many other 
forts. 

Time of Ripening. Very early, fo as to have 
the ftalks quite decayed in Auguft j very late, lo as 
to have the bulbs only beginning to be formed in 
the middle of Oftober, and an %ifinite diverfity 
between them. 

Stems. Tall and robuft, weak and dwarfilh, 
branching at the top, branching greatly from the 
root, quite upright, and naked as a ftafF, &c. &c. 

Manner of Growth. The bulbs adhering 
quite clofe to the ftem in a duller like a bunch of 
grapes; others rambling* to a great diftance from 
the ftem, adherin*g to long fibres running wide in 
every diredlion, and intermediate diverfities of 
many forts. 

Size of Bulbs. Some large as a hen’s egg, 
others very fmall, not much bigger than peafe, and 
intermediate varieties. 

Prolificacy. Some producing Sn immcnfe 
number, as high as 140 at one ftem, others afford- 
ing few, as low as two or three only. 

Vol. V. 
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Skin. Some .fmooth as filk, others rough like 
fhagrernj fome'tfhole and uniform, others cracked 
in a variety of dire&ions. 

Leaf. Some broad and obtufe, others narrow, 
iharp and fpur- (haped j fome fmooth, others rough} 
Tome comparatively gloflfy and Ihining, others un- 
even and much' r wrinkled, &c. 

It would beendlefs to trace out all the other di- 
verfities, Infhort, the variety was greater than I 
could have conceived to be poflible ; and there was 
not perhaps two plants precifely of the fame fort. 

It is probable there will be found to be as great 
a diverfity in the tafte and other qualities, as in thofe 
particulars already remarked } but this I could not 
fo readily afcertain. 

From the above enumerations, it appears to me 
incor.teftibly evident, that the varieties can be in no 
fort afcribed to the influence of different varieties 
producing a compound between them, as in the 
mongrel breeds. There were many red, bright 
red, kinds *f potatoes^ though there was not one of 
that colour grew in the neighbourhood } and no 
mixture of white and dark purple could ever pro- 
duce a bright red, or a dark bottle-green; not to 

mention 
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mention the diverfities in other refpefts: therefore 
it cannot, I think, be denied tilt this ^periment 
affords a dear demonftration, that there are plants 
which do not produce others of the fame fort with 
themfelves when reared from feeds, but varieties of 
the fame clafs of plants, which may be diverfified 
without end, the nature of which diverfities cannot 
be foreknown. 

Allow me, therefore, to add one more to the two 
clafles of plants that were diftinguifhed in my for- 
mer paper; and we fhall now have the following 
three clafies of plants, viz. , 

i ft. Invariable , viz. Thofe that always produce 
the fame kind in every refpeft, with that of the 
feed fown ; fuel? as peafe, beans, &c. 

2d. Permanent. By which I mean thofe plants 
that may be propagated from feeds without change, 
as long as they are reared at a great diftance from 
other varieties of the lame plant, but which will be 
altered if fuffered to grow near others of the fame 
fort, producing with certainty an intermediate mon- 
grel kind, partfeipating of the nature o t the lor.ts 
that grew near to each other, and nothing elfe; 
viz. Cabbages, turnips, beets, &c. 
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3d. Sporting , o^fhofe which always produce va- , 
rieties feeds Without any known or apparent 
caufej as the potatoe, and many other plants. 

There are probably other clafies of plants that 
have not yet been obferved or thought of. 

It was to be obferved, however, that though the 
variety of forts was very great, yet the parent breed 
feems to have Jome influence on the progeny j as 
there were a greater number that in fome fort re-f 
fembled the parent ftock than could be found of 
any other individual fort, 

I fhall not take up the time of the Society, by 
making many remarks on this experiment. It is 
enough that the faft be afcertained. Varieties may 
beobvioufly obtained from feeds; and fome of thefe 
varieties may be found that fhall poflefs valuable 
qualities that have not yet been found united in any 
fingle fort, though it is probable that for one truly 
valuable fort, many may be found which will not 
be nearly fo well worth cultivating as thofe we al- 
reaidy poflefs. Thefe confiderations, while it ought 
to induce thcjfe who have good opportunities for 
doing it, thus to raife new varieties each year, 
fhould alfo induce them to be particularly attentive 
to afcertain the qualities of each fort refpedlively, 

with 
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With the moft rigorous and cafltious attention, fo as 
not to allow themfelves to be i4^>ofed on either by 
prejudice or prepofleflions of any fort* foftt is thus . 
alone that ufeful forts can be really obtained. 

By attending to the facts above ftated, it will alfo 
appear, that, in order to make a proper difcrimina- 
tion, the produce of each indivic%iai feedling plant 
ought to be cultivated entirely by itfelf, till its qua- 
lities be fully afcertained j and that none of the 
others be mixed with it, however much they may 
refemble it in appearances as the qualities of thefe 
may be very different. 

It would feem to me provable, that gentlemen, 
who have hitherto been in the practice of rearing 
feedling potatoes, have not been fo ftriftly atten- 
tive to this lafl rule as feems to be neceflary, and it 
is probably owing to this circumftance that we 
fometimes meet with particular ftems of potatoes in 
a field, which, although "refembling others in ap- 
pearance, are extremely different from them in re- 
fpeft of prolificacy, and fome other lefs obvious, 
though as important qualities. From this circum- 
ftance too, may have arifen many v*riations in the 
refult of particular experiments on the culture of 
this plant, . which feem to be altogether irrecon- 
cileable to each other. 
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Since thofe who* fconduft experiments of* this 
fort, are^jus fo li®e to be miffed by unobferved 
particulars, fo as to mark conclufions fo different 
to each other; how cautious fhould they be not 
rafhiy to impeach the veracity of each other! 
Should two men, for example, take live potatoes 
fiom the fame heap, feemingly alike in every re- 
fpeC, we fee tlm their experiments, though con- 
duced with equal care and .accuracy, might give 
very different refults. 


Article IX. 

Of Furze or Whins , [Ulex Uropaeus, Linn.] 
as a Food for Horfes and Cattle. Defcription 
of a Machine for bruifmg them , and Hints for 
rearing that Plant (economically as a Crop . 

[By ^he Same.] 

T SHALL fend for the Society a model of a ma- 
chine for bruifing furze, or as we ufually call 
that plant in this country, "whins, to render them 
a proper food«for horfes and cattle. This is an ex- 
adt model of a machine I have employed for many 
years paft, and have found to anfwer the purpofe 
perfectly well. By the help of this machine, if the 

whins 
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whins are goo4 one man, with an o’d .horfe not 
worth more than twenty or tHSy killings,, may 
bruife as many whins as would keep fort^he.id of 
beafts conftantfy eating that were fed on nothing 
elfe. This is independent of cutting and bringing 
home the whins, which in many cafes will coft more 
upon the whole than the bruifwg. 

\ 

The machine is fo fimple in all its parts, as to be 
readily underftood by infpeftion only. It confifts 
of a large circular ftone fet on its edge (the weightier 
and bigger the better) with a wooden axis palling 
through - its centre. One end of this axis is fixed 
upon a pivot placed in the centre of a circular area, 
and to the other end of it is fixed a yoke, to which 
the horfe that is to move it is attached. The ftone 
being placed on its edge, when the horfe moves, 
it revolves round its axis in a circular groove, or 
ftone trough, (this ‘trough fhould be made of hewn 
ftone) exactly in the fame manner as a fugar- 
baker’s or a tanner’s mill. The whins being placed 
in this trough are bruifed by the weight of the 
ftone as it paffes over them, and being railed up 
by a three-pronged fork by the attendant, after they 
have been well flatted down, they ijfe in a fort of 
matted cake, which, being fet in fome meafure 
upon its edge, is again fmafhed clown by the 
wheel as it revolves around. In this way the ope- 
ration 
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ration is continued, by fuccdlively prefenting new 
furfaces to the afeon of the wheel, till the whole is 

f' 

reduced to a foft pulpy mafs, that can eafily be eaten 
by the animals to which it is to be prefented. 

During the continuance of this procefs, it is ne- 
cefiary to pour plenty of water upon the whins, at 
different times, without the help of which, they can 
fcarcely be reduced to a pulp foft enough. On this 
account it will be proper to make choice of a place 
for the machine, where plenty of water can be ob- 
tained with little labour. It follows alfo, that as 
rain can never be prejudicial to this operation, it 
may properly be placed in the open air. 

As this operation is greatly facilitated by a judi- 
cious way of railing or turning the whins, during 
the operation, which a little experience will enable 
any attentive perfon to attain, but which cannot be 
taught by words onlyj I would therefore advife 
apy perfon who Ihould think of eredting an appa- 
ratus of this lort, to put one of his molt fagacious 
fervants to conduct this operation at the beginning, 
as fuch a perfon will more quickly difcover the cir- 
cumftances t&at facilitate the procefs, than one of 
a flower comprehenflon would do. After he has 
become expert at the bufmefs, he will be able to 
inftrudt an inferior perfon, who may then be em- 
ployed 



I w 1 

ployed for the purpofe. Butin whatever way it 
lhall be conducted, the perfon w!0 begins this ma- 
nufacture muft lay his account with pe^rming 
very little Work for fome time at the firlt, in com- 
parifon of what he will be able to execute afterwards 
with eafe. 

If the whins that are to be employed for this 
purpofe grow naturally in the foil in irregular bullies, 
it is a troublefome work to cut and gather them. 
To underftand the proper mode of managing this 
bufinefs in all ' its departments, it is necefiary to 
advert to feveral particulars in the natural ceconomy 
of this lingular plant. Inftead of leaves, the whin is 
furnilhed with an innumerable quantity of prickles. 
Thefe fpring out from every part of the young Item, 
and are, at the full, like the Item itfelf to which 
they adhere, fucculent, foft, and inoffenfive; but like 
the Items alfo, they become gradually harder, as the 
feafon advances, and feem, indeed, to a cafual ob- 
ferver, to form a part of that Item, though they are 
as different from it as the leaves of other trees are 
from the branches which produce them. 

Thefe prickles do not, like the l^ives of molt 
deciduous trees, fall off at the approach of winter, 
but like evergreens, they remain upon the branches 
all winter, and retain during that time their full 

fucculence 
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luceulence arid verdure. Early in the firing, in- 
numerable Wofltfins fpring out around thefe prickles 
adhering to them, and not to the ftem. The blof- 
ioms are fucceeded by pods containing the feeds, 
■which gradually ripen ; a little after Midfummer 
the feeds harden, and the pods flowly become dry 
and wither, the prickles to which they adhere be- 
coming dry ai£l withered at the fame time, and 
gradually loofen from the {talk, which ftill continues 
frelh, though it has now attained a woody confid- 
ence. Thefe prickles having now performed all 
the functions that nature had defigned them, fall off 
in part, at firft from the flail:, and in part adhere 
to it for fome time, till they are gradually fhaken 
off by the agitation of the wind, or other caufes. 
Hence it happens that it .1* only the Jurface or top 
twigs of a whiri bufn that are grefen, foft, and fuc- 
culent, the Hems below being dry and woody, and 
frequently covered with dry prickles, that are not 
only not ufefiil as food for cattle, but rather hurtful 
to them, on account of the hardnefs of their con- 
fidence, and lharpnefs of their prickles. 

In gathering whins, therefore, for food for cattle, 
it is only thwtender top fhoots that are wanted, and 
the eafieft method of gathering them that our prac- 
tice has yet difeovered, is to take a forked dick in 
the left hand (the readied thing is the branch of a 

tree 



£ *39 *1 

t>^e of a proper fize) and a fickle in the right hand, 
(both hands, but more efpecially right, ^iould 

be armed with ftrong gloves) then thrufting the 
fickle among the young fhoots, and pulling :■ back- 
ward, the forked flick when oppofed to them k • 
the branches fleady enough tc r.Juee arefiftancc 
fufficient to make tiv "clue '.tut them; and as the 
tops of the ,uc r xed with each other, 

they flick to the pm. ^ o! me fork, which, after it is 
as fell as can hold, is taken to a fide, and cleared 
by prefiing the whins to the ground and pulling the 
fork backwards. ' T 'hefe little heaps are afterwards 
forked to a cart, and prelleJ down by a man walking 
upon them, having h's legs covered with large ftrong 

boots made on j and thus are carried home. 

• 

••’the wh ; rr ' grots n upon a good foil, and 
j'cve made very vigorous lhoots, they may be thus 
reaped pretty cxprditiouflyj but if the foil has been 
poor, and the fhoots fhort, the expence of this ope- 
ration is very considerable j and as thefe fhort whins 
are, in other refpecls, of a very inferior quality to the 
others as food for beafts, it is only times when 
fodder is fcarce and dear, that they • uconc- 
mically applied to this ufe. 

To abridge this labour, and to obtain the full be- 
nefit of this Valuable winter food, I tried myfelf to 

cultivate 
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cultivate whins artificially, and have fcen others rejsr 
them in feverafofferent ways, among which I found 
the two following modes of culture to prove the 
mod fuccefsful : 

In a field of a good dry loamy foil I fowed, along 
■with a crop of barley, the feeds of the whin in the 
fame way as c^ver is ufually fown, allowing at the 
rate of from 15 to 30 pounds of feed to the acre. 
The feeds, if harrowed in and rolled with the barley, 
quickly fpring up and advance under the fiielter of 
the barley during the fummer, and keep alive during 
the winter. Next feafon, if the field has nOta great 
tendency to run to grafs fo as to choak them, they 
advance rapidly after Midfummer, fo as to produce 
a pretty full crop before winter. This you may 
begin to cut with the Jcythe immediately after your 
clover fails, and continue to cut it as it is wanted 
during the whole of the winter; but it is fuppofed 
that after the month of February the tafte of this 
plant alters, as it is in general believed, that after 
that time horfes and cattle are no longer fond of it. 
I muft however obferve, that never having had my- 
felf a fufficiency of whins to ferve longer than till 
towards the* middle of February, or beginning of 
March, I cannot afiert the above fadl from my own 
experience. I have frequently feen horfes beating 
the whins with their hoofs fo as to bruife’ the prickles, 

and 
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arid then eat them, even in the months of April and 
May; and fheep which have been ffcd to thi^food 
certainly pick off the bloffoms and young pods at 
that feafon, and probaJbly the prickles alfo ; fo that 
it is poffible this opinion may only be a vulgar error. 

Circumftances, which I need not here fpecify, 
have prevented me from afcertainiil^ what is the 
weight of the crop that may be thus attained* but 
I think I may fafely venture to fay, that it is at lead 
equal to that of a*crop of green clover; and if it 
be confidered that this affords a green fucculent 
food during winter, on which cattle can be fatted 
as well as on cut grafs in fummer, it will 1 think be 
admitted, that it mull be accounted even a more 
valuable crop than clover. * After being cut it fprings 
up the following* feafon with greater vigour than., 
before ; and, in this fituation, acquires a degree of 
health and fucculence very different from what it is 
ever obferved to poffcfs in its .natural {late.* The 
prickles too are fo loft, and the flems fo tender, 
that very little bruifing is neceffary ; indeed horfes, 
who haye been accu domed to this food, would eat 
it without any bruifing at all: but cattle, whofe 
mouths feem to be more tender, always require it 
to be well bruifed. 

* I luve'fcen flioots of one feafon near four fee; in length.. 

How 
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How Jong this crop might continue to be annualjf 
cut over, with4®i wearing out, I cannot fay ; I be- 
lieve fT Jong while, in favourable circumftances; but 
I muft now take notice of t a peculiarity, that unlefs 
guarded again ft, will very foon extirpate it, as I my- 
fclf experienced. 

The natural ^progrefs of this plant has been de- 
fcribed above with tolerable accuracy, but one par- 
ticular was omitted. During the beginning of the 
feafon, nature feems to be folely employed about 
the great work, offru&ification only, and ip is not till 
rear Midfummer that the whin begins to pufli forth 
its wood-bearing branches, which advance with 
great luxuriance only during the latter part of the 
feafon. Hence it happens, that if care be not 
taken to have the grafs that fprings up on the field 
before the whin begins to fend out its fhoots eaten 
clofe down, that grafs will acquire fuch a luxuri- 
ance before the young branches of the whin begin 
to advance, as to ovtrtop them, and choak them 
entirely. Whoever therefore has a field under this 
particular crop, muft be careful to advert to this 
circumftance, or, if the field be in good heart, he 
will infallibly lofe it. The field therefore fhould be 
kept, as a pafture, bare as pofiible during the be- 
ginning of the feafon, and the cattle fhould only be 
taken from it when the fhoots of the whin are dif- 

covered 
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covered to begin to advance with vigqur. Under 
this management I prefume it ma^be kept for many 
years, and yield full crops: but unlefs the^iowers 
/hall be particularly attentive, at the beginning, to cut 
it as low as poflible, it will very foon become im- 
poflible to cut the field with a fcyche, as the ftumps 
will foon acquire fo much ftrength as to break the 
fcythe when it happens to touch tl&m. 

This is the beft way I know of rearing whins as 
a crop for a winter food for cattle or horfes. For 
flieep, who take to this food very kindly when they 
have once been accuftomed to it, lefs nicety is re- 
quired; for if the feeds be fimply fown broad-caft 
very thin (about a pound of feed per acre) upon the 
pooreft foils, after they come up the fheep of them- 
felves will crop the plants, and foon bring them int6 
round clofe bufhes, as this animal nibbles off the 
prickles one by one very quickly, fo as not to be 
hurt by them. Sheep, however, who have not been 
ufed to this mode of browfing, do not know how 
to proceed, and often will not tafte them; but a few 
that have been ufed to this food, will foon teach -all 
the reft how to ufe it. 

Another very (Economical way of rearing whins 
that I have feen pra&ifed at large by another, rather 
than experienced it myfelf, is as follows : 


Let 
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Let a farm be inclofed by means of a ditch a $ 
round^with a link thrown up upon one fide; and 
if ftones can be had, let the face of that bank be 


lined with the ftones from bottom to near the top ; 
this lining; to Hope backward with an angle of about 
fixty or feventy degrees from the horizon. Any 
kind of ftones, even round bullets gathered from 
the land, will ^lfwer the purpofe very well : upon 
the top of the bank fow whin feeds pretty thick, 
and throw a few of them along the face of the bank. 
Young plants will quickly appear.* Let thfcm grow 
for two years, and then cut them down byjneans of 
v a hedge-bill, dripping down by the face of the bank. 
This mode of cutting is very eafy; and as the feeds 
foon infinuate themfelves among the crannies of the 
{^ones, the whole face of the bank becomes a clofe 
liedge, whofe {hoots fpring up with’ great luxuriance. 
If another ditch be made on the other fide of the 


bank, and if this be managed in the fame way, 
and if the hedge be cyt down only once every fe- 
cond year, (and in this way it affords very good fopd 
for beads) and the infide and the outfide be cut 
down alternately, the fence will always continue 
good, as the hedge at ,the top will at all times be 
compleat. 1'his mode of rearing whins is both 
convenient and (economical. But where ftones 


cannot be obtained for making the facing, the bank 


very 
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very foori moulders down* and becomes unfit for 
a fence. 

I know few plants that deferve the attention of 
the farmer more than. the whin. Horfes are pecu- 
liarly fond of it. Some perfons think they may be 
made to perform hard work upon it, without any 
feeding of grain; but I think it tennis more to fatten 
a horfo than to fit him for hard labour, and that 
therefore fome grain Ihould be given with it where 
the work is fevere. . Cattle eat it perfectly well when 
thoroughly bruifed, and grow fat upon it as upon 
turnips; but unlefs it be very well bruifed for them 
they will not eat it freely, and the farmer will be 
difappointed in his expedtations. Cows that are 
fed upon it yield nearly as much milk as while upon 
grafs, which is free from any bad tafte; and the bell 
winter-made butter I ever faw was obtained from 
the milk of a cow that was fed upon whins. 


[We take this opportunity of publickly expre/fing our 
obligations to Dr. Anderfon for the model mentioned in the 
preceding eflay, and which appears to be better adapted for 
the purpofe than the ftamping implements commonly ufed 
in Wales, and other parts. We have, from a motive of 
great refpect to the opinion of our intelligent and worthy 
correfpondent, inferted the eflay at length, being confident 
that Jus practice of feeding cattle, &c. with young furze, fo 
bruifed, has not been adopted and continued without judg- 
ment But we mull at the fame time beg his permilTion to 
Vol. V. L exprefs 
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exprefs our doubts, whether it can be advantageoufly intro- 
duced on fo general fcale as he may apprehend. The fdu, 
in whiC ' it Ihould feem from experiment that the bell crops 
of mowing furze are procured, we conceive may more ad- 
vantageoufly be employed for the railing of com j than which, 
and the intervening crops of green food that may be pro- 
cured, particularly cabbages, we prefume to think nothing 
can be of fo fubftantial a value. Local fituations and pecu- 
liarities may, however, furnilh occafional exceptions to this 
general rule; ana efpecially where land is comparatively 
cheap, and the article of fuel very dear, it may be of confi- 
derable advantage for the publick to be fully apprized of the 
belt method of railing a crop, capable of being applied, as 
occaiion may happen to render convenient, to either of two 
ufeful purpofes — food or bring. 


Article X. 

Of the Root of Scarcity . 

« 

[By the Same.] 

f I ^HE feeds I had from a common feed-lhop, 
*■* therefore it is poffi'ie they were not of the true 
fort; but the plants were fo much like thofe of the 
true fort that have been deferibed by others, that 
I think it is extremely probable they were genuine. 

It is plainly a variety of the beet. The roots 
were of various colours, white, yellow, and red* 

. the 



[ * 47 * 1 

the difference in the intenfity of each of thefe tints 
was very great. The root is thi^and flefhy, more 
refembling the beetrave, or red beet, than t^ com- 
mon beet} the leaves large and fuccuient, alfo more 
refembling thofe of the green beet than the beetrave. 
The ribs of the leaves are always of the fame tint 
with the root. The fiefti of the root is coloured the 
fame as the (kin. Its tafte a maw&ifh fweet, that is 
relifhed by very few of the perfons who eat of it. 

I fowed part of the feed on a light fandy foil, and 
part on a rich light loam. The plants on the laft 
profpered much better than the other} it feemed to 
me that the fand was too poor a foil to rear this 
plant to its full fize, though carrots, turnips, cab- 
bages, and potatoes, \ver,e all reared upon it at the 
fame time in the highelt perfection. The feeds 
were fown about the beginning of April. This 
feemed to be too early, as many of the plants ran 
up to flower during the fummer, which greatly di- 
minifhed the crop, as they had been propeily 
thinned before they began to run. Part of them 
were fown where they were to remain, and part of 
them were cranfplanted. Thofe that were not 
tranfplanted profpered the belt. 

During the fummer the leaves were tolerably 
abundant, but nothing like fo luxuriant as I had 

La been 
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been made to cxpeCt. I caufed Tome cf the blades 
to be gathered, this feemed rather to retard the 
growtlAif the root. Indeed the quantity that could 
be procured, did not feem to be, at that Jeafcn of 
the year, worth the trouble of gathering. A much 
greater quantity of ufcful blades I think could be 
obtained from an equal extent of ground in cab- 
bages. J am iffo inclined to think, that on the 
fame foil, with an equal care in the culture, as great 
a weight of carrots or parfnips may be obtained ; 
and I think there can be little doubt but a greater 
weight of turnips may be got i and that this laft 
could be reared on many foils to great perfection 
where the root of fcarcity could hardly be made to 
grow at all. I did not obferve the final left mark of 
any punCture from infects on its leaves, during the 
whole period of its growth. In this relpcct it feems 
to refemble the mulberry. Has Mil's Rhodes tried 
if her (ilk -worms will eat it ?* 

It feems to be rather more hardy during the 
winter than molt kinds of turnips, particularly its 
leaves, though they do not perfectly refill our win- 
ters: I even obferved, that feveral of my plants were 
killed by the froft during this winter. Upon a 
careful examination of them, however, 1 think I 

* This queftion being fent to the lady, flit* very obligingly made 
the experiment, but without fuecefs. 


can 
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can obferve that all thofe that have been killed, dif- 
covered Tome tendency to be abo^to fhootjjp into 
flower- Items towards the end of autumn. 

I was anxious to know whether it continued late 
in the leafon before it began to run to feed in the 
fpring, as I was in hopes that if it fhould be fo, it 
would have fome chance of proving a valuable ad- 
dition to our catalogue of uleful plants; but here 
alfo I have been dil'appointed. The feafon has been 
backward, and our turnips are only now (March 
23d) beginning to flievv their flower flems. The 
root of fcarcity is alfo faft advancing to the fame 
ftage of its growth, lb that it will probably fail about 
the fame time with the turnip crop. 

The root is rejilhcd very well by cattle, and my 
horfes eat it;* but I fhould fear it was of a nature 

L 3 rather 

* I find fome prrfons v. I10 have offered this root to horfes, which 
ref lift'd to eat it, enttrt.iin doubts if horfes could ever be brought to 
cat it; but no one ought in a cafe of this kind to be deterred by a tingle 
trial. It often happens that a pmiicular animat or indeed many indi- 
viduals, will refute to cat a particular food they have not been accui- 
tomed to, which is well known to be both wholefomc and palatable to 
that clafs of animals in general. I have feen mam^ cattle that were, 
with great difficulty, brought to eat turnips, and ibme that never would 
take to that feeding kindly, fo as to fatten upon it. 1 have alfo been 
informed, upon authority J could not doubt, that fome fheep have 
actually died before they could be brought to tafte that root. By a 
little attention, however, cattle may in general be brought to rclifli 

aw y 
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rather too fucculent to be a very proper food for 
horfes* I have^io doubt but that cattle would 
thrive upon it very well, though the quantity I had 
was too fmall to enable me to fpeak experimentally 
to that point. 

On the whole, though it is perhaps pojftble , that 

in certain circuptftances this plant may be cultivated 

with profit; yet 1 ihould fulpeft, that if my feeds 

were of the genuine fort, it will not be found to be 

in general of equal value to the farmer as feveral 

plants with which we have been long acquainted. 

Independant of every other confideration, it appeared 

to me that the expence of taking up and cleaning 

this root, fo as to make it fit to be given to the 

cattle, would be fuch as for ever to prevent it from 

coming into general ufe; for the fibres that fpring 

out from it are fo numerous and (trong, as to en- 

*» 

tangle a great deal of earth among them, from 
which, if the earth has the fmallefl: tendency to ad_ 
hefivenefs, it is a matter of great difficulty to dif- 
engage it. During wet weather in winter I do not 

any fucculent root of the nature of this in queftion, and horfes alfo. 
My horfes that are employed in taking turnips from the field in gene- 
ral learn in tinu^of themfelves to eat turnips, though horfes in general 
do not take to this food at firft. I faw a letter laft year from a gen- 
tleman who had been at pains to train his horfes to eat turnips, and he 
found it put them into good condition, and gave them a fine coat, 
lie therefore thinks that young horfes might be reared upon this root 
^ith advantage. 

fee 
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fee how it would be pofllble to get this root taken 
up and made fit food for cattle any tiling like 
a bearable expence, efpecially that which Ids been 
tranlplanted. 


Article XI. 

Hints tending to point out the mojl practicable 
Means of improving the quality of British 
Wool. 

“ Mr. D’Aubenton, forefeeing that in procefs of time the 
“ Spaniard might become wife enough to keep his fine wool at 
“ home and manufafhire it himfclf, took his precautions to 
prevent the injury that this might occafion to the French 
“ woollen-drapers. He engaged government to import fuc- 
<c ceflivcly a great number of rams and ewes from Roufillon, 
“ Flanders, England, Morocco, Spain, and even Tibet; 
“ and he affcmbled all thefe fathers and mothers of future flocks 
“ in his fold near Mohtbard, kept them for a whole year in the 
“ open air, night and day, and coupled them together by ex- 
perimental and well-contrived marriages. — Thus he amcli- 
“ orated confiderably this branch of rural (economy, and fu- 
“ perfine cloths were made of wool of French growth.” 

Monthly Review, Dec . 1787. Mem. R. Acad* 
of Paris , Anno 1784. 

TT is in general admitted, that no'fpecies of ma- 
"*■ nufadtures can be with fo much certainty relied 
on, as a fource of wealth and national profperity, as 

thole 
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thofe which are employed in working up the na- 
tural productions^ the country where the manu- 
facture Jftplaced : hence it follows, that every wife 
itate ought to bellow a particul&r attention to the 
improvement of fuch of its natural productions 
as are capable of being employed in working up 
manufactures of general utility, and for which an 
extenfive demandtnay, at all times, be expected to 
take place. 

It was probably on thefe principles our anceltors 
bellowed fo much attention to improving the quality 
ol Bntilh wool: and they fo happily fucceeded in 
this attempt as co rear wool in this ifland of a finer 
quality than could be found in any other European 
nation. This was the means of eftablilhing thofe 
extenfive woollen fabricks that have long been 
deemed the peculiar Itaple manufacture of this 
nation, which ferved as a firm bafis for an extenfive 
foreign trade. 

Unfortunately, however, an idea began at length 
to prevail, that that pre-eminence which had been 
obtained in confequence of long- continued exer- 
tions of indujlry^ was only a necefiary confequence 
of phyfical caufes. The peculiar finenefs of our 
native wool was attributed entirely to the peculiarity 
of our climate, and delicacy of our pafturesj and 

it 
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it was concluded, that fo long as that climate fhould 
reqtiain unchanged, and thefe paf^^s continue un- 
deteriorated, our wool, without farther caref* would 
continue to pofiefsftts wonted fupeiiority. This 
idea was fo warmly cherifhed as to iniiuence, at 
length, the legislature itfelf. Meafures were adopted 
that turned the attention of the farmer from the im- 
provement of his wool. The consequence has been 
that, by flow degrees, and imperceptible changes, 
the quality of our wool has been greatly debafed, 
and, from being the very firjl in Europe, it is now 
confefledly allowed to hold, at bed, no more than 
the fecond place ; as all our manufacturers concur in 
admitting that not a yard of fuperfine cloth can be 
made of any thing elfe than Spanifh wool. It fol- 
lows of courfe, that we rfmft now depend upon a 
foreign country fftr the raw materials of the fined 
branch of our favourite ftaple manufacture. Thus 
have we unnecefiarily fubjeCted ourfelves to all the 
inconveniences that mult ever refult from a depen- 
dant fituation. 

On the other hand, France, which, ever fince the 
beginning of the adminiftration of Mr. Colbert, 
hath made the mod vigorous efforts tt* rival us in 
this important branch of manufacture, being now 
on an equal footing at lead with ourfelves in refpeCt 
to the trade in Spanifh wool, has fo far fucceeded 

as 
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as entirely to ruin our once flouri flung traffick in 
fine cloths to the- ;vaht and bids fair for rivalling 
us in tfat article in other markets. But not con- 
tented with that Angle advantage, that politick na- 
tion, by having turned their attention for many 
years paft towards the improving the quality of the 
wool of their own native produce, have at laft, as 
appears by the authority referred to in the motto to 
this paper, under the aufpices of the indefatigable 
Mr. D’Aubenton, been able to make fuperfine cloth 
entirely of their own wool, which was equal in 
beauty to that made of the beft Spanilh wool, and 
which, upon trial, was found to be fuperior to it in 
the wear.* Thefe are fails which cannot be con- 
troverted, and they clearly prove, that if our fuper- 
fine cloths are at prefent better than thofe of France, 
this fuperiority cannot be afcribed to the greater 
finenefs of our own wool: they likewife lhew, that 
if, in confequence of the abfurd prepofleffion we 
have fo long entertained concerning the magical 
qualities of Britilh wool, we fhall continue to neg- 
lect to attend to its improvement, while the French 
exert themfelves in improving theirs; the time may 
at length arrive, when, in confequence of the gra- 
dual impro^ment in the quality of French wools, 
and the imperceptible decline of ours, the wool of 

# See Memoirs of the Royal Academy of Sciences, ann. 1784 & 1785. 

France 
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France may come to be not only equal in quality 
to that of Britain, but may evei^ecome as much 
fuperior to it, as Britifh wool in former tflhes ex- 
ceeded that of Fraribe. To guard againft this evil, 
I beg now to call the attention of my countrymen 
to this important objedt, and hope I fhall be able to 
fhew, in a very fatisfadtory manner, that if ever this 
revolution fhall be permitted to take place, it muft 
be owing to our own negligence alone; becaufe, al- 
though it may not be impoffible to improve the 
quality of French wool, yet it would be fo much 
more eafy to improve the quality of Britifh wool, 
that if equal pains fhall be taken in both countries, 
we cannot fail to leave them at an infinite diftance 
behind. I fhall farther, I hope, be able to prove, 
that by a very moderate effort, we could not only 
fucceed in brirfging Britifh wool to regain once 
more its former fupei iority over that of Spain, but 
that it could be eafilv brought to a greater degree 
of finenefs and excellence of quality than any wool 
that ever could be purchafed for the purpofc of ma- 
nufadtures in Europe: and that all this could be 
done, becaufe of certain peculiarities refpedting the 
nature of this ifland, which no other rival nation 
can b.oaft of. 

That the foil and climate of this ifland are na- 
turally adapted to the production of fine wool, will 

fcarcely 



[ '*56 ] 

fcarcely be difputed; the well-known faft that it 
did onop produc^Lie fineft wool in Europe being a 
fufficient proof of this circumftance; but that foil 
and climate alone are not fufficient to overrule the 
influence of all other circumftances, our own ex- 
perience alfo too clearly proves. To be able to 
judge how far nature aflifts us in this entcrprize, and 
in what refpe&s *it becomes neceflary to call in the 
afiiftance of art, the two following fa<5ts ought to 
be very particularly adverted to. 

ift. Every filament of wool is greatly altered by the 
heat or the cold that the animal producing that wool 
is ftibjelled to durijtg the period of its growth ; that 
part of the wool being always coarfeft which is produced 
in warm weather , and fineft'iti cold weather.* Hence 
it neceffarily follows, that as wool continues to grow 
at every feafon of the year, tjjat part of the fila- 
ment which grows during the fummer mull be 
coarfer than what grows during the winter feafon, 
Ifj therefore, the difference between the heat of 
fummer and the cold of winter be very great in any 
place, it will be impoffible there to rear good wool 
of a fine quality, becaufe, however fine that part of 
it may be, wfoich grows in winter, that part of it 
which is produced in fummer muft be very coarfe. 

* For proofs of this fail, fee Obfervations on the means of exciting 
a Spirit of National Induflry, Letter VI. 

And 
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And as it is impoffible, by forting, in this cafe, to 
l'eparate the coarfe from the finejjfre general ftaple 
of the wool can never be of the fineft quai$y: bcut 
if the heat of fummer, in the place where fheep 
are kept, does not greatly exceed the cold in winter, 
the wool produced in that climate will be nearly of 
an equal degree of finenefs throughout the whole 
length of the filament, and therefore it will be, 
upon the whole, of a much finer quality than if the 
fame wool had grown in a climate where the heat 
at one feafon was very great. But, it is well known, 
that on account of the infular fituation of Britain, 
though our winters be not intenfely cold, we never 
experience fuch a degree of heat in fummer as takes 
place in France and other continental countries. 
In this refpedt, and in this relpedt alone, is Britain 
favoured by nature beyond other countries, in what 
regards the rearing of fine wool, Juppofmg they were 
equally in pojjcffion of the Jayne breed of fheep. And, 
when we advert, that, in fomp of the northern parts 
of this ifiand efpccially, the winters are fo moderate 
as feldom to deprive the flocks from reaching their 
food on account of f'now ; and the heat in fummer 
fo moderate as to be no more than fufficient to pro- 
duce grafs in abundance, without danger of parch- 
ing it up; we fhall be forced to acknowledge that 
this is a great and ineftimable blefling with refpeft 

to 
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to the rearing this kind of flock. And we fhall 
jfbon fee that natdft has not been lefs liberal in pro- 
viding %ie means for improving the quality of the 
wool ,/uppofing it was not originally Jo fine as wewijhed 
it to be. To underfland this laft particular fully, 
the following fad muft be efpecially adverted to: 

It is a fad well known, and confirmed by daily 
experience, that every difiinSl breed of fheep, whatever 
qualities it may poffefs , continues to propagate its own 
kind without any permanent variation as long as it is 
kipt from intercopulatiftg with other breeds of jheep : 
But if different breeds be fuffered to inter copulate^ a 
mongrel breed is produced , which participates of the 
nature of both the parents , without pojfeffmg in full per- 
fection the qualities of either., , This mongrel breed may 
be in like manner again farther altered, by being mixed 
with other breeds and Jo on in infinitum* 

adly. By attending to this fad we fhall be able 
to perceive in what refped human induftry requires 
to be exerted in improving the quality of the wool 
of any particular diftrid, and be made fenfible that 
if this be negleded, whatever the nature of the cli- 
mate may be, it is fcarcely poffible but that the qua- 
lity of the wool produced there, if it has been fine 

# See this fad alfo proved, in oppofition to the doftrine of M. 
Bufifon on this fubjeft. Obfervatioas on National Indultrv, Let. VII. 

to 
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to an uncommon degree, muff be in time coufider- 
ab ly deteriorated. 

The different breeds of Iheep are diveriified al- 
moft without end} and they are lb much inter- 
mixed in every country in E urope, that if the belt 
breeds are not carefully attended to by their owners, 
and kept in flocks of one common kind covering 
a large extent of country j they will be conftantly 
intermixing with others, and thus be greatly de- 
bafed. The influence of climate can extend no 
farther in correcting this diforder than has been 
already 1 fpecified. In the fame climate may be 
found two breeds of Iheep, one of which carries 
wool like coarfe hair, and the other fine wool, foft 
as fiik. This laft breed, if perfectly fecluded from 
the other, may be preferved without degenerating 
for ages; bud unlefs this feclufion, at the proper 
feafon, be perfect, *it will be every year more and 
more debafed. It is, however, a fact well known 
to every Iheep rearer, that fheep at the rutting fea- 
fon acquire a fort of furor of fex, if that exprdlion 
will be admitted, which renders them at that time 
reftlefs and active beyond meafure, fo that no fence, 
that can be made at a moderate expence for the 
purpofes of husbandry, can then keep them con- 
fined: hence it becomes a matter of, very great dif- 
ficulty to preferve a diftinct breed without adultera- 
tion. 
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tion, in any country where more: than one indivi- 
dual breed is tof ,: found; and it is next to im- 
poflibldf- to prefer ve a Jmnll number of Ihcep of a 
particular breed uncontaminated, for any length of 
time, in a country where other Ihcep abound.* 
Indeed, the intermixture in this cafe is fo unavoid- 
able, and fo frequent, that it fddom happens but 
the very appearance and diltinguilhing peculiari- 
ties of the new breed are, in a few generations, 
entirely loft among the fuperior prevalence of the 
greater number. | From this circumftance it mu ft 

ever 

* The following fad relating to this fuhjcft (hews not only the ar- 
dour, but the vigour of tills little animal at the rutting fcafon. A 
patriotic nobleman in Scotland had obtained a particular breed of 
Ihcep that he wifned to preferve uncoiitamiujtcd. With this view In- 
put them at the rutting feafoi 1 into a'detr park that was furrouuded by 
a very high wall, which it was fiippofcd no fkerp could overleap; but 
in fpite of this, and every other precaution that could be adopted, the 
careful (hepherd difeovered one morning a* ram of the fort common in 
that neighbourhood, that had got among his fine ewes. This oeca- 
fioned great uiieafintTs. The ram was immediately taken up, ,*ud 
though it was known that he* could not have been longer than w? 
night among the ewes, my informant allured r.ic he had the bell au- 
thority for faying, that at the yeaning time it was difeovered that no 
fewer than eighty ewes had been tupped by that rain ; the lambs of that 
bleed being diftinguilhablt* at the fiiil glance from the others. 

t It will be calilg perceived, that from this event always taking place, 
mankind, who feldom are very accurate in their obfervations, may, in 
general, be readily difpofed to look upon this very fatfl as a proof of 
the influence of climate in altering the wool. As the lirange breed of 
Ihcep foon acquires, in this cafe, the fame qualities with the original 

breed, 
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ewer be an enterprise of very great difficulty for 
the inhabitants of moft countriefwhere ffieep car- 
rying wool of a coarfe quality mud' 'bound, fb tp 
preferve a ftrange breed of n.*:v* '.-ow- u ilietj.-, as 
tlbOrtheir defcendants Iball continue t' _ carry as hue 
wool as that of the parent flock j for os the fineffc 
breeds of fheep, wherever they are to be found in 
foreign countries, mull be purchafed at a confi- 
derable price, and traniported at a great expence, 
the original ftock of fuch fine breeds of lheep that 
can thus be obtained, will generally be very few in 
number, and, by confequence, they will be very 
quickly debafed. 

breed, the climate * <. appearance of reafon, thought to fa* 

vnur that breed u or* me other, and thus to produce the change* 
They do not advert that tiiis change is only obferved to take place 
amcii^ tue young which have been there produced, and that the ori- 
ginal flock, as long as they continue in life, always retain their origi- 
nal peculiarities as diflinefi: as at the beginning. This proves that it is 
from i mixture of blood, and not from the influence of climate, that 
the grauuai alfimilation is produced. 

Thofe who have not much adverted to this fubjed \vi mink they 
fee a fort of contradiction between what I here fay of the permanency 
of the breed, and what 1 faid of the influence of the climate in altering 
the finenefs of the filament of wool; but a little attention will remove 
this difficulty. The climate produces no durable change of the nature 
of the animal, but merely a temporary variation which immediately 
ceafes when the caufe that produced it is removed. The change by 
intermixture of blood is on the contrary a permanent change, that is 
equally obfervablc in every variation of climate. 

Vol.VI. M 
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From thefe confederations wc clearly perceive, 
that wj^en FrariCi attempts to obtain a particular 
breed of flieep from Britain, or tlfewhei r, for the 
purpofe of improving her' wool, fhe has to ftruggle 
with obftru&ions that nature has thrown infRu-r 
way, that are infinitely more difficult to be removed 
than the feeble bars that human laws have fome- 
times attempted to rear j bars which by an enter- 
prifing fpirit might, in all cafes, be eafily fur- 
mounted. But to Britain) indulgent nature has 
been in this rcfped peculiarly kind, by having of 
herfelf, and without any effort on our part, effec- 
tually removed this otherwife unfurmountable diffi- 
culty, and thus has put it in our power to propa- 
gate any pai ticular breed of quadrupeds we may 
incline, by enabling us to keep it, as long as we 
Jhall think neceffary, perfedtly ifdlated from evety 
other bleed, without fubjeding us to the fmalleft 
expence to effe&uate that feclufion. 

The intelligent reader will readily perceive that 
I here allude to thofe numerous iflands, iflets, and 
holms, that are thick lcattered along the weftern 
and northern coafts of this ifland. The climate 
of thefe fmall iflands is temperate and equable be- 
yond that of perhaps any other part of Europe j 
and the grafs in many of them is peculiarly adapted 
to the rearing of Iheep, There, the flocks would 

be 
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fee in little danger of fuffering fofwant of food in 
•winter ftorms, 'as fnow is rarely OTnto lie therefor 
two or three days together during the fealoo. Thefe 
iflands arcalfo of fuck various dimenfions, that they 
may be found fromtefs than -one acre to more 
than, a thoufand, or even ten thoufand acres in ex- 
tent} and they are all fo thoroughly fenced, that 
unlefs a lheep were to fly through the air* or fwim 
over a large arm of the lea, any particular breed 
that may be placed there would not run thefmalleft 
rifle of being contaminated. > : 

Thefe are advantages which France can never 
hope to poflefs, and they give to Britain a decided 
fuperiority above rival nations in this important 
branch of rural ceconomics: for here, without 
trouble or expence, Ihould we be able to obtain 
even no more than one male and one female of a par- 
ticular breed, we can rear them with a certainty that 
the breed (hall hot be adulterated until it lhall have 
increaled fo much as to admit of fending off colo- 
nies fufficiently numerous not to fee eafily debafed. 
Here alfo the parent flock could be preferved for 
ages, and improved} from whence the Colonies could 
be fupplied with unadulterated rams, and frefh drafts 
of ewes, to keepjjUp the breed, which withbut this 
precaution would} iii .more expofed fituations, 
greatly degenerate, W e have it thus in our power, 
M 2 without 
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without or *xpwcfi» to make whatever ex- 
periments wp incline in improving the breeds 
of domeftick animals, either , upon a large or a fmall 
fc^le, as circumstance* jQbaU require. This peculi- 
arity, duly attended to and properly improved, 
would, in a (hurt time, give to Britain the full, and 
|p a great measure the <xcluflye poQefiion of wool, 
$ner ip quality than that not only of any other part 
of £prppe, but ey.cn fuperjor to any that can now 
be obtained in fuffipient quantity for manufactures 
in any part of the globe. Tbu* would our woollen 
fabricks become Superior in quality, and inferior in 
price, to thofe that could come inco a competition 
with them in any part of the univerfe. Nor arc 
thefe idle theoretical conjectures, but undeniable 
faCts, founded on the fure bafis of experience and 
found reafoning. Let us not, therefore, longer neg- 
leCt to avail ourfelves of thefe Angular advantages 
that heaven hath fo bountifully conferred upon us ! 
The means are eafy, as the end is great. 

To effeCtuate thefe defirable purpofes, I beg leave 
to propoft, that a fociety fbould be instituted under 
the name of The Society for improving the quality of 
Brifijb Wofi. This fociety to be conftituted on the 
fame general plan with that of Society of Arts 
in London; to confift of an indefinite number of 
members, each of whom ihould contribute One 
Guinea 
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Guinea a year, (this payrtteiit tdlte continued ohly 
during pleasure) the money, unew the direction of 
a committee to be chofen annually by the members, 
to be applied — for promoting the improvement of 
Britifh wool, by offering premiums, or by any other 
mode that fliall be judged more advifeable for fe- 
le&ing the beft and ftneft Pooled fheep that could 
be found in this ift&wdj — for procuring the beft 
breeds from foreign parts that could be difcovefed, 
and for rearing' each of thefe diftinft breeds apart, 
and increafing the number Of each, till their refpec- 
tive qualities could be dfttinfHy afcertained, and 
their value accurately appreciated. To give fome 
idea of what might be done by this fociety, 1 fhali 
beg leave to fuggeft a few more hints that have 
occurred to nje in reflefting on this fubjeft. 

There exifts in this ifland at prefent the remains 
of at leaft three diftinft breeds of lhcep, that are pe- 
culiarly valuable on account of the quality of the 
•wool produced when uncontaminated by foreign 
mixtures, but which, in the prefent ftate of this 
country, run a great rifk of being entirely loft in a 
few years, if no effedtual method (hall be now taken 
to recover and preferve them. The firft care of 
fuch a fociety fhotrid naturally be direfted towards 
the recovery and prefervation of thefe valuable 
breeds of our native fheep. 

M 3 
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If he firft ofthd? kinds I (hall mention, as being 
perhaps the matt nearly loft, and as carrying the 
fintft wool that has been known in this ifland, may 
be diftinguilhea by the name of the Highland breed. 
This breed of iheep was formerly to be met with 
in the higher parts of Aberdeen (hire, and in all the 
counties of Scotland to the northward of that* but 
now the breed is there fo much adulterated by in- 
termixture with other forts, ais to give no room to 
hope that any of the genuine breed could be found 
in thole parts. In the Weftern iftands', though for 
many years paft little attention ’has been paid to 
lheep, the original breed has not been quite fo 
much debafed as on the main land j. and fome of 
them might there be picked up with care tolerably 
good. The fame fort of fheep, I have alfo been 
told, are found in the Orkney iflands ; but it is be- 
lieved the pureft of this breed that at prefent exifts 
is in the Zetland ifles. This is a fmall, hardy, 
though delicate looking animal. Its wool is re- 
markably fine in ftaple* but its moft diftinguilhing 
peculiarities are, a fiiky glofs to the eye, and a pe- 
culiar foftnefs to the touch, that no other wool I 
ever faw pofiefles. 1 1 is not frizzled up like Spanilh 
wool, but in its native ftate is gently waved, and 
is rather longer in the ftaple. When compared 
with the beft Spanilh wool that could be bought 
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in the London market, it was. found, upon a fair 
comparative trial, to be finer tram 1 the Spanifh, in 
the proportion of nearly feven to four. Stockings 
have been made of it in Aberdeen that were fold for 
five and fix guineas a pair; and at this prefent time 
many pair of ftockings are made of it each year in 
Zetland, which, though not delicately manufactured 
nor properly dreffed, but merely oh account of the 
finenefs and peculiar JoftneJs of the materials, fell in 
the (hops at fifteen and fixteen (hillings a pair. The 
fheep of this breed are for the molt part entirely 
white, but fome of the fame fort are of a dun, or 
fawn colour, fome black, but a greater proportion 
of a beautiful filver grey, with a fine glofly luftre. 
Many of them have been much debafed by an in- 
termixture with a very coarfe wooled fort of lheep, 
which carries a great quantity of dry brittle hairs 
among the wool. This kind of hair, I am told, is 
in fome places of England called hemps. 

It will perhaps be a difficult matter to recover a 
pure unadulterated breed of this kind of lheep i 
yet I ffiould not think it altogether impoflible. In 
fome of the fmall iflands they may perhaps be found 
very pure ; for in thofe parts the natives have fo 
entirely neglefted their lheep as not to have unin- 
tentionally debafed their breed, under the idea of 
improving it. Perhaps the eafieft way of recovering 

that 
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that breed of fbeea would be to offer a fet of pre- 
miums for the ben? ewes, and the beft rams of this 
hind, to be diftributed at a place that fhould be 
judged the moft convenient in Zetland, at the moft 
proper feafon of the year. Thefe premiums might 
be, for the beft ewe (or rather perhaps ewe lamb) 
Carrying the clofeft and fineft fleece, fay five guineas: 
for the fecond-beft, four guineas} for the third, 
fourth, and fifth, three, two, and one guinea re- 
fjse&ively. In like manner, for the beft ram, five 
guineas; and for the fecond, third, fourth, and fifth, 
four, three, two, and one guinea fucceffively. It 
being a condition, that thofe for which the pre- 
miums are given fhall remain the property of the 
fociety, if the owner does not rather incline to keep 
the fheep, and forego the premium. The price of 
Iheep is fo low in thefe countries, that this fet of 
premiums would probably bring together a great 
concourle of the beft of this breed, which are at pre- 
font widely fcattered through thole lonely ifles, and 
would afford an excellent opportunity of picking up 
a great number of them at a moderate price, befides 
thofe for which premiums were given. 

It would be proper in this, and in all other cafes 
of the fame fort, for the judges to,haye along with 
them an expert woolftapler, for 'the purpofo of 

enabling 
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enabling them . to determine: wifihjacilky and accu- 
racy which was che-fineft wool* 

Another fetof premiums exactly fmfilarto thefe 
might be offered in the Ifle of Skye, which is the 
moft centrical place for the Weftern ifiands. Whe- 
ther it would be proper to have another fct’for the 
Orkneys I cannot tell, being as yet but imperfe&ly 
informed as to the nature of the breed of fheep in 
thofe parts. 

The other two valuable breeds of fheep, natives 
of this ifland, are thofe that carry the long wool 
fit for combing, of the fineft quality, and that kind 
which carries the beft lhort clothing wool. Both 
thefe breeds are natives of England and Wales ; 
but in what places the fineft of either breed are to 
be found, and what, would be the readied way of 
obtaining the beft of either fort, other gentlemen of 
the Society would be much better judges than I can 
pretend to be. 

Spanifh wool is now in fuch high eftimation for 
manufactures, that it would doubtlcfs be one of the 
1 firft enterprizes of this Society to obtain a parcel of 
this breed of fheep: and thofcgh the penalty for 
franfporting fheep out of Spain be nothing left 
than death by law, yet it will be no difficult matter 

to 
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to get any numbjjr of Iheep from thence that may 
be wanted, by afprocedure it is not neceflary for 
me here to explain. The only real difficulty will 
be to find a perfon who is 'capable of choofing 
the bed lort, to pick them out there, who would 
not begliable to fufpicion : but this difficulty may 
be overcome. 

It would perhaps be advifeable to obtain frorri 
thence at the firjl , not lefs than fifty or fixty ewes, 
and ten or twelve ranis. By obtaining ' fuch a 
number at once, the breed would not only be the 
more quickly increafed in Britain, but a chance 
would alfo be given to correct any error that might 
be made in choofing them; as it is not probable, 
that among fuch a number there would not be 
Ibme individuals of the fined fort, ihat might be fe- 
parated from the reft to keep up the purejt breed. 
The fupernumerary rams too, might be put to the 
pick of our own ewes^ to improve their wool by 
the crofs breed. As the firft coft of thefe Jheep in 
Spain would not be great, and as the expence of 
tranfporting them hither would not be confiderable, 
it would perhaps be right to obtain a dill greater 
number, if the fociety’s funds were adequate to it; 
as the nation would thus the limner derive a benefit 
from this improvement 
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The Spanifh flieep not only J^brd a fine wool* 
but, as they are a large, (lately, fcnlbodied animal* 
they would, if well chofen, be valuable on account 
of their carcafe as well as their fleece. 

Another breed of (lately, well-bodied that 
likewife carry fine wool, are to be met wichifga Bar- 
bary, and would, no doubt, claim the early, notice 
of the fociety. 

It is not to be expected that the Parenting Cheep 
will now, after fo many ages ' of nfegledl, cany as 
fine wool as in the time of the andent Romans, 
when it was fo highly celebrated : but we are a fibred 
by modern travellers, that thefe (beep are dill diftin- 
guilhed above all others in thofe regions for the 
finenefs of their fleece. It would therefore be pro- 
per to try to obtain a few of the bed of this breed : 
and though the wool that they produce in their 
native country (hould perhaps be found to be 
coarfer than fome of the fined of our own, this 
ought not to bar the trial, as there can belittle 
room to doubt that it would be confiderably im- 
proved by rearing thefe Cheep in our colder climate. 
This obfervation will alfo apply to the flieep of 
Barbery, and all others that dome from warmer 
regions than our own. 
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The only dthej^ireed of European fheep 1 have 
heard of, that profiiifes to anfwer our prefent pur- 
pofe, Is one that has been lately difcovered in the 
Crimea^ which carries a fleece of a grey colour,; 
and very fine quality i' but it is not yet enough 
kno\V||p& enable us to fpeak of it with any degree 
of certiifftfcy. It is, however, well worth enquiring 
after, oh account of the warmth of the climate, as 
it would probably be greatly ameliorated by being 
tranfported hither. 

The fined wools, however, that are brought to 
European markets are the prodqftion of Afia. 
Per/ia, Cajbemire , and Thibet, are the countries from 
whence they come; and it would be an objedl of 
great importance, and highly worthy of fuch a fo- 
ciety, to obtain fome of the bed breed of the fheep 
of each of thefe countries. This mud, indeed, be 
a work of time, and will be attended with diffi- 
culties and expence j but thefe difficulties are not 
of fuch a nature as to be unfurmountable. The 
iheep is an animal that, when young, can be eafily 
tamed, and can become fo entirely domedicated 
as to follow man like a_dog, partake with him in 
any kind of vegetable food, and lie in his chamber* 
To fheep fo trained, a journey either by land or 
by fea, is not a matter of great hardfhipj and in 
this way they may be brought hither. Some of 
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the Thibet fheep have already found their way into 
Bengal, where they never can tifcrf any ufe; but 
none of them have yet been imported from thence 
into this country. Travellers mention an animal 
of that country of the goat kind, called Touz, 
which carries a fleece much finer, than die wool of 
their fheep. Enquiries fhould be made if fuch an 
animal exifts, and if it does, fame of them, if pof- 
fible, fhould .be brought to this country; as there 
is little reafbn to doubt but they would here pros- 
per abundantly. 

*■ *' ■ . . 

The Paco and Vicuna of South- America, com- 
monly called Peruvian Jheef, though they be, ftrifUy 
fpeaking, of the camel tribe; yet as they carry wool 
of the nature of that of .fheep, only finer in quality, 
fhould alfo be attended to by the fociety. Could 
a few of thefe animals be obtained here, there is 
great reafon to believe they would thrive very well 
in Britain, as they naturally delight to dwell only 
in the cold regions of the Andes, and have been 
found to do very well at Aranguez in Spain, where 
a few of them have been kept for feveral years paft 
merely as a curiofity. Could we produce a fuffi- 
cient quantity of this kind of wool, at a moderate 
price, it would give many of Qyx jinejt manufactures 
a prodigious advantage over thole of our rivals, as 
is .fufficiently obvious. 
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, The only other animal that occurs to me, as car- 
rying a fleece u^fd in our manufacture, is the 
Angora goat,* This kind of goat has been reared 
in France and in Sweden j in both which places it 
thrives as well as in its native country, and carries 
the fame kind of long Glky fleece. There cannot 
therefore be , a doubt but it would thrive here alfo : 
and it could be kept, from intermixing with other 
breeds of gpats in the fame way as the fheep. It is 
probable the moll rocky and inacceffible iflands, 
if flocked with this clafs of animals, wpuld return a 
much greater profit than they could be made to 
yield in any other way, were the fleece fold even 
at only half the price it now yields in Britain. 
This animal therefore feems to be highly deferving 
the attention of the fociety. 

To be prepared for receiving and propagating 
thefib different breeds of animals when they can be 
obtained, it will be neceffary for the fociety, im- 
mediately after its inftftution, to provide ^ proper 
theatre for thefe experiments, Many places might 
be pointed out as being well adapted for the pur- 

* I hope no apology will be thought neceflary for taking notice of 
thefe animals, which are not ftridfry of the fteep race. In a difqui- 
of this kind it is the nature of the material, not the clafs of ani- 
mals which produces it, that ought to be chiefly adverted to.. All 
thefe material* are fufficieutly analogous to be, without impropriety, 
admitted in this eiliiy. 
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pole here wanted j but thofe which, upon the whole* 
appear to me the beft, are thefebds on the weft 
coaft of Mull, in Argylelhire. T hele iflands are 
numerous, many of them fmall, and yield excel- 
lent pafture. On thefe the parent breeds might be 
placed, perfeftly fecure from all danger: and as 
other larger iflands of various dimenfions lie near 
them, the ftock might eafdy be removed to thefe, 
•when their increafe was fuch as to require it, and 
would ftill continue to be under the eye of one 
fuperintendant; As moft of thefe iflands belong to 
the Duke of Argyle, who is at all times difpofcd 
to patronize and encourage every plan that promifes 
to be beneficial to the country, there can be no 
doubt but he would be ready to grant to the lo- 
ciety every accommodation that could be reafcnably 
expected from him. And though the fociety would 
no doubt pay a rent for fuch land as they acquired, 
yet if that rent were not greater than what is uftially 
paid for fuch land in that cquntry, they would find 
no difficulty in getting fuch iflands as they had not 
immediate occafion for, let, at the lame rent from 
year to year, till they Ihould find it neceflary to 
occupy them themfelves. As for thole iflands that 
were flocked by the new breeds of Iheep, I do not 
fuppofe the lofs by them, if any thing, could be 
great j for rents there are low, and the wool, it is 
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to be fuppofed, would fell at very high prices com*> 
pared to what us ings there at prefent; io that if 
this department were managed with an ordinary de- 
gree of (kill and honefty, the expence incurred there 
would probably be altogether, or very nearly, re- 
paid by the produce of the flocks. Under the ma- 
nagement of an individual, for his own account, the 
j-eturn would no doubt be much more; and, after 
the fheep were once obtained, the breeding of them 
might prove, to fuch individuals, a bufmefs highly 
lucrative; but under the direftion of a pubfick fo- 
ciety, this pught not to be looked for. Indivi- 
duals, however, who poflefs the iflands fcattered 
around thefe, would have an early opportunity of 
procuring the beft breeds, and would no doubt 
quickly avail themfelves of the benefits that might 
be derived from that fource. It Would be no fmall 
advantage to them to be able t® fend their wool to 
market along with that belonging to the fociety. 

If ever this fociety fhould be inftituted, it would 
feem, for many very obvious reafons, that London 
ought to be the place where it fhould be conftituted, 
and where a fecretary ought perpetually to refide, 
who, under the direftion of the committee* fhould 
tranfaft the bufinefs of the fociety ; fend the necef- 
fary commifiions to foreign parts, and iflue orders to 
the domeftick overfeer for regulating his conduft. 

It 
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It will be unnecelTary to dwell upon the benefits 
that would be derived to this co^yy from an in- 
flituLion of the nature here propofed, thefe being, 
abundantly obvious. It fee ms indeed to be no: a 
little furprifing that a tiling of this kind fhoukl not 
have been thought o* long ago. This can ou'v have 
been occafioned by the fatal prevalence of thole 
falfe notions, that have been fo long induflrioudy 
propagated, concerning the funcriurity of Brkifh 
wool above ail others; — an abfurd notion that has 
been king eagerly cherilbed, though it is directly 
contradicted by our daily experience.* It is owing 
to this caule alone, I apprehend, that the fubjeet 
has never hitherto properly attracted the publiek. 

attention. It is to be hoped, that when it does 

• 

* That Spanifh wool has hern Iti’-.jr .lsi article of import i.itt » thhi 
country every perfim knows, 1 u: lew know caa.^Iv the amm '■■it rf that 
trade, or the Anns of money that are anr.u.diy four out of this king- 
dom lor that, article, moil ofv. l.hh ir. coiilunied hi . l/thing ourfclw*. 
By an an omit that was laid h> ion* P.uii.mhMit l.ifi r’ it appears tint, 
on an average of K vcral years pall, about/thrcc ?: .i!!i: .:;s of pounds, of 
Bpanifh wool have hien imported hy ns; hut that the amount of this 
importation is augmenting from year to year, ami that in r.artir: 1 »r. 
in i in/ year lrfj, no It s than lour millions one hundred :md eigi.ty- 
f.ipht thoufand two hmnhed and eighty poinds of Spaniih wool wore 
imported into Britain, the value of whk.li \va« upwards of /V hwiJrjd 
t bn ufi i ud p 'JitHih* An imrmni'c ft:m- to he ntr , //( ■’.» /,■ giv. i hy ie< for 
tile purnofe of enrol. raging i ):• t agrh mini e of Spain, that might be 
infinitely more heneueiaMy employed in augmentm-: the prodiuShs of 
our own fields, and promoting, by tiie thoapm!" of the raw materials, 
the nuimifudlurcj and the coinm/rcv of this country ! 

Vol. v, K 
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come to be properly adverted to, men of liberal 
minds in everjgjSjnk of life, perceiving its great 
importance, and obferving at the fame time the 
trifling elTort chat is required to confer the molt 
folk I advantages on their country, will ennibufly 
preis forward to obtain an honourable place among 
that lift of patriots, whole names will doubtlcfs be 
preferved to future ages by a grateful people, who, 
while they enjoy the benefits this ailbeiation has 
conferred upon them, will with focial joy celebrate 
their praifes. And though there can be no doubt 
but the efforts of individuals would be altogether fuf- 
ficient eafily to effect thefe filutary purpoi'es, with- 
out any public aid, or royal afTUlance ; yet it would 
be highly unbecoming of thofe who fhould plan 
fuch a laudable inftittition not to folicit the royal 
patronage, and to put it in the power of the King, 
or the Prince of Wales, to have the honour of being 
the patron of an undertaking fo fuitable to the dif- 
pofitions of thofe who glory in the titles of the hi- 
ther and the friend o r their people. 

The effects of the royal bounty, in improving the 
breed of another valuable clafs of animals, the horje, 
are well known. By a fxmilar bounty in the prefent 
cafe, though much more limited in extent, effects 
fimilar in kind, but of infinitely greater national 
importance, might be expedted to be produced. 

May 
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May the happy time foon arrive, when the [beep 
of Great-Britain fhall as much^^cel the fhcep of 
all other nations, in refnedl to the finenefs of their 
woo], and other valuable qualities, as the borje* of 
this ill and now confcB’cdly exceed aii others in 
fwiftnef. av.:> in bodily ftrength ! Nor ha' e we room 
to doubt, that with art equal degree of -tten ion and 
care, the forme 1 . - • rit ant'd be much foonu t hefted 
than the latter has been con -vacated, fmee it has 
been clearly ue-rnonitr'cdj, that cur climate is na- 
m -■■!)' fuited bey cio molt others for the produc- 
•> of fiie wool-, ;vi cur circumftances in other 
.••peels uncor * r dy curable for its improve- 
j-'.r-c. Though, tv: lb regard to holies, this ifland 
. ing able to boafl of no peculiar natural advan- 
tages, the pre-eminence flic holds in this refpeift 
muft be confefiedly the rcfult of continued care, and 
unccafing attention alone. 


Article XII. 

'The two following papers , furnijhalhy a gentleman well known 
and rejpetled for his abilities in the improvement efCrafs 
Lands in the county of Somerfct , uic give in his own Jlyle and 
manner. The firjl of the two, if examined with the Jlricl- 
nefs of agricultural criticifm , may be liable to forne animad- 
vetfion, on account of the extraneous matter with which it 
N 2 is 
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ij accompanied in the notes* but as they take up Ini little 
room , and may ferjt to Mu/} rate the rvjlick character of a 
confulcrable part (jy^ihe fuLordinate claffcs employed in the 
hujbandry of the county , they are admitted* The information , 
indeed) is not to be considered as of any great confequence to 
the practical farmer \ but as in convey jation^Ja in readings 
thofe anecdotes of pie aj ant ry which happen to be excited by 
local Jubjciii) arc not without their nfe in relieving the mind 
from the uniformity of fever cr /indies* Some of our readers 
will fmile, not difagrecably to then fives ; and we trujl no one 
will be of ended at the peculiarity of a ter iter with whom many 
may hope to be better acquainted. The communications of 
Air* Locke ) fa far as they ref peel improvements , we are in - 
formed^ arc the ref nit cf practice founded on his own reflec- 
tions) unaided by the pet ijal of agricultural authors - 9 and 
therefore they ha ve the recommendation of the greater origi- 
nality . — We fle all be glad cf his further correfpondcnce , more 
tf pc dally if his prof ejjlonal line jhould fund Ji) bin with ufeful 
cbfervaiions on the dijeafes am! management of cattle in low 
marjhy countries , as well as the lands oij which they feed* 


On the Improvement of Meadow Land-, — with a 

fort Hijlory of a part of Somerfetfoire. 

% 

[By Mr. Locke, in a Letter to the Secretary.] 

Sir, Burnham , Feb. a, 1789. 

T Promifed in my laft letter to give you fome ac- 
count of the methods I have made ufe of for 
thefe forty years paft towards the improvement of 
Meadow Land; previous to which I think, it necef- 

farv 



fary to prefent you with a fhort^aiftory of the flat 
part of Somerfetfhire, wherein l^ras born and have 
always lived. Brent and Banwctt's Marjlo , as it is 
called upon the old maps and records, but at prelent 
better known by the names of the North and South 
Marfa with fome few pariflics adjoining, compre- 
hend all the lands fituate between the Mendip and 
Polcdown hills, quite home to the Eriftol Channel; 
containing together 42 pariflies, compofed of the 
hundreds of Bcmpjlone , Brent cum Wruwton. Winter - 
Jioke, Ifun'Jpnl cum Pur it on , and part of V/ hit ley and 
Ciajion 'Twelve Hides. 

I have taken an a final furvey by admeafurement 
of a great part of thefe lands; and, eflimating the 
pariflies 1 have not iurveyed in their due propor- 
tion, I find the whole* together will amount to about 
3000 houfes, 20,000 inhabitants,* and 128,000 

'* 1 have* counted the inhabitants of about twenty pariflies, and 
eflimating the others after that rate, they may be divided ua follows; 


IJnfbamls — 

2,5CO 

Wives 

2*535 

Widowers «— 

f.oo 

Widows — 

3 .000 

Batchelors — 

700 

Spiullers — 

.vo 

Sons — - - 

A >500 

Daughters — 

3*5 00 

Malc-fervants - 

9 SO 

Female fervawts - 

1,025 

Male apprentices 

400 

Female apprentices 

400 

Male lodgers — • 

850 

Female lodgers 

800 

Total males 

10,500 

Total females 

9 * 50 > 
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acres, 
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acres, the wafte land included. To the above add 
the low lands w»: 4 ed by the Tone, Parret, Ivel, 
Bru, Brent, Ax, and the Congre, all which rivers 
difcharge themfelves into the Briftol Channel, and 
we lhall have 128,000 acres more at the leaft. A 
confiderable part of thelc lands are included in 
King Arthur's* grant to the abbeyat Glailonbury, 
dated ai May, 542, in addition to that which King 
Arviragus had given it before. Ina, eleventh king 
of the Well Saxons, anno 704, built the firlt church 
at Wells, where the cathedral now Hands, and from 
his grant in Dugdale s MonaJlicm , dated 7 25, it 
appears that he gave great poficlTions to the church 
of Glafton; and KenuJphus the fourth king after 

him granted, anno 7 66, a trafl of land containing 

• 

* King Arthur, fon of Uler Pendragon, wfco was the brother of 
Aurelius Anibrofins, halving fought a great number of battles, and 
performed a variety of noble* a< 51 s, was hindUf {lain at Canulford, in 
Cornwall, by Mordred, ion of Gouran, King of the Scots, whom he 
had by Anna, one of the aunts of Arthur. [Su- A ! inius and Mariamts 
Scot us.] Ilis body, in the 361b of Henry II, anno 1189, was found 
buried at Glailonbury, with Guncver his queen. Giraldus Cambrcnfis, 
ihc hiflorian, was an tye-witnefs to the finding thefe remains. The 
lead cover was prefer ved in the treafury of Glailonbury till the flip, 
prtfmrn of i s abbey by Henry VIII. on which was a Latin inferip- 
tion in rude letters, thus engliihed, <b Here licth King Arthur, buried 
in the ilk of Av.Jonia.” Set Stew’s Annals , 

I do. not recolk -61 whether the term Brent be in King Arthur’s 
grant ; but if !o, it contradi&s the received opinion that Brent marlh 
took its name from Le Sire de Breant, a famous Knight Archer, who 
came into England at the Conqutft. See HoUingshed , 


two 
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two large manors for the fupport of Ina's church at 
Wells. The old charter of enJj^vment may be 
feen in Godwin's Bi/Jjcps. 

The earldoms or counties of England mud have 
been fubdividetl before Honorius, the fifth archbifhop 
of Canterbury, divided his fee into parifnes, anno 
636 j and it is a doubt with me whether King Alfred, 
who died in 901, did not improve, or rather com- 
pleat, the {dan of fume of his predecefiors in divi- 
ding the kingdom of England into hundreds and 
timings } for I cannot conceive that the hundred of 
WaUton Free- Manors, which contain 31 parifnes, 
and the hundred of 'Taunt on- Dean, which con fils of 
30 pari Hies, (and which was the refidence of King 
Tna near a century and a half before Alfred's time) 
had eac!i fo few as one hundred houfes in it when 
this fubdivifion took place. However this be, we 
can, with the affiftance of Domefday-book, old 
Peerages, Dugdale, Tanner, Camden, Speed, and 
fome other itineraries, trace molt of thofe manors 
and parilhes that compofe thefe marfhy lands to, 
and lbme beyond, the Conquelt. Amongfl: thefe 
are, Wedmore , where Alfred fometime refidedj 
Aider, where the Danifii King Gothrum met Alfred 
to be baptized; Banwell and Congrcjhury, which 
King Edward the Confefibr gave to Dudoco, the 
fourteenth bifiiop of Wells, as an addition to his 

lee. 
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fee. Yu! I on and Winjcombe were added at the Con- 
queft to plcafe /hop Gilo, from whom King 
Harold had taken part of his lands, and gave them 
to the mo nailery of Gloucefter. Bilhop Joceline,* 
who founded the Prebends and Chapter of Wells, 
added to his fee the parishes of ChecUer and Ax- 
bridge ; the lall gives name to the deanery, in which 
the chief part of thele marfn lands arc fituated. 

Amongfi: other parifhes of great antiquity is one 
called Uhzdcn, a corruption of Bloody -Down , fo 
called from the great daughter of the Danes by 
Krnulph, the fuppofed fon of Hun fecond earl of 
Somerftt, anno 845. Indeed, if we examine anti- 
quity, we fhall find that in the names of all places 
fo ending, don is only a corruption of the word 
down, juft the fame as ton, at the end of other places, 
is a corruption of the word town-, from whence we 
may conclude, that the parifli of Lockfton was ori- 
ginally the dwelling or town of Locke perhaps long 
before the Conqueft. " Lockfend (now corrupted to 

* This Bifhop if. laid to have given an cfhte in Bath, called Saint 
John’s Farm , valued at 6ol. per annum, for the fupport of fix wi- 
dower men, fix widow women, and a purveyor; which farm I was 
employed to J'urvey in the year 1774, and it was then fo much im- 
proved l>y buildings as to be worth little Ids than 10, cool, per annum. 
It is at prefent called the Blue Alms Charity ; and notwithfianding 
the marvellous increafe of rents, it is ftill appropriated to the mainte- 
nance of thirteen people only.' 

Locking , 
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Locking, as if a participle) was .one end of the pof. 
fefiions of Locke, as alfo Lockjend^f^ad, Lock's Weft- 
Town, now called Wefton above the Jea, and many- 
others of like import. Adjoining Lock’s-Town 
on the Eaft is a parilh lying between two hills 
called Comb-Town, which in all probability the pro- 
prietor of Lock’s-Town bellowed as a gift upon 
one of our ancient Bilhops, being at prefent called 
Compton- Bijhop, and dignified with having a pre- 
bend’s Hall in the cathedral church of Wells. The 
fame obfcrvations may be made on the lands ad- 
joining called Winierton, Winlerfcombe, Uin ter head, 
Winterhill, See. all which names feem to fignify to 
us that the villages thus called were one time or 
other the property of one Winter, un lei's we can 
fuppole them to have been called thus from the 
leafon of the year. 

It may be oblerved, that meft of thefe parifhes, 
which have the appearance of antiquity, have a 
fmall portion of land higher than the marihy parts, 
and the churches are built upon fuch places as were 
not likely to be overflown by the fea. Indeed the 
whole of thefe marfli lands, which comprehend 
the quantity of acres contained in twenty miles 
fquare, were one part conflantly, and the other fre- 
quently, overflown either by the fea or land floods, 
until the reign of Henry II. when banks were made 

to 
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to keep back the tide; but it was not till the reign 
of Queen ElizaljjJ^, that the no lefs famous than 
ufeful dam called Highly idge was built, having three 
large arches fufficient to drain the country, with 
flood-gates of fuch ftrength as to keep back the 
tide; fo that we frequently fee the water on the 
Weft fide of the bridge lying againft the fea from 
twenty to thirty feet higher than it is on the Eaft 
or land fide. 

Perhaps this draining the land gave rife to fome 
new parilhes; their very names feem to indicate as 
much, viz. Chad Sea , i. e. the land late a fea, de- 
dicated to St. Chad ; Middle Sea, lying between 
the parifh of All Dry, (now Audry or Othery ) and 
Weft-town Sea and Land, (now Weftonzoyland ) Badge - 
warth, that is, the zvarth (or zvarf as anciently 
lpelt) of Badge ; Hunt's Pill, that is, the Pill of Hunt, 
and fo of others. It feems a* though Lymfjham, 
together with Burnham, Berrow , and Brean , whofe 
churches ftand within a few yards of high water- 
mark, are ftill more new; nay, the two parilhes of 
Biddes-ham and Aller-tovon were, long fince the 
Revolution, actually chapels of eafe to TVedmore-, 
and the flourilhing parilh whofe church is dedicated 
to Saint Mark, is a fpurious iflue of that ancient 
place; for although it has 800 fouls in it at this 
time, the publick knows it by the name of Mark 

only 
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only, without any furname; and it is left totally 
unnoticed as a parilh in Bacon’s n%s well as every 
other edition of Eftori s Thefaurus. 

I am the more convinced the flat country I am 
defcribing was once overflown by the fea, from the 
names given to certain places in it. Jofeph of 
Arimathea and his followers, according to Treaties, 
lib. ii. cap 4, had as much land given him as could 
be furrounded by twelve ox-hides cut into fmall 
thongs, which he at firR called Ynifytrin, but after- 
wards the I Hand of Avalon-, at prefent it is called 
Glafton Twelve Hides. The high hill called Brent- 
knoll (on the top of which was a Roman garrifon*) 
was ftiled by the monks of Glaftonbury, in an an- 
cient grant of theirs, the little IJland cf Frcgt,-\ and 
became famous fyr giving birth to the noted Adam 
de Marijco , i. e. Adam of the Marjh, an author of 
great piety and learning, who flourifhed in 1257. 
Befides the above iflands, there are a great nurfiber 
of villages, farms, and places, Called Iflands , Ifle-ports, 
Hills , Mounts , Batches , Warfs, Worths, and JVaths, 
with the epithets great , little, long, Jhort, high, low , 

* The top of this hill contains about ten acres, having been fur- 
rounded by a thick wall, the traces of which are now vifible; and 
within my own remembrance there was a large quantity of Roman 
coins found upon it, fo that I cannot doubt of its having been a 
Homan ftation. 

hither. 


f See John Roufe. 
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hither, yonder, ever, under, fupr a, fuller, nether, eaji, 
weji, north, Jcufk, ‘oolite. Mack, yellow, green, &c. all 
of which contribute to prove this fiat country to 
have been once a fea. But if we may in this cafe 
rely upon tradition, for the digging up of (hip’s an- 
chors many feet under ground in the marfiiy places, 
there cannot remain any pofubility of doubt. 

I have feen fome grants of William I. and grants 
cf manors foon after the Conqueft, which I could 
both read and underftand. They were not much 
unlike the long narrow chy rographs of fines wrote 
in Law-Latin Court-hand;* but I do not recollect 
to have feen in the leafes of tenements for lives un- 
der thefe grants, any particular boundaries let forth, 
till fince the diflolution of monafteries at the Refor- 
mation; and from hence I conclude that this fiat 
country was 'no otherwife bounded than by ancient 
grafts of manors, each of which was gelt at a cer- 
tain number of hides, f and was under the feudal 

tenure 

* I have now in my pofTeffion one of thefe Law-Latin Court-hand 
chyrograplis, acknowledged in Mil. term, 4th William III. between 
Francis Carfwett, Do&or in Divinity, and vicar of Bray in Btrkfhire, 
(the turn-coat vicar of Bray) plaintiff, and John Friend, of Taunton 
Saint Mary Magdalen, defendant. 

t How (hall we reconcile the very great difference at prefent fub- 
fifting between thofe authors who have laboured to afeertain the quan- 
tum contained in a hide of land ? fome having fixed it to be fifty acres, 

yduilt 
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i 

tenure held in vilienage* by the vafials of the great 
Lord, who for the mod part held^der the Crown 
by knight’s fees and war fervices. 

To 

wliilft others have as confidently called it a hundred. 1'erhapS both of 
thefe are right ; for if we look into Doircfday-hook, we fhul! find one 
gentleman’s manor gelt for twenty hides, which at prefect contains 
twenty hundred acres; and anoilu r gentleman’s- gc.li. at twenty 

hides, that contains only ten hundred acres. The fa-d is, a hide of 
land was juft fo much as could be tiiLd with one team, and fo v.v a 
more or lefs according to the indullry of the proprietor >r proprietors; 
for fometimis there were as many a:-* fix \aihd ; to cue hide, each of 
whom contributed his Jingle ox, from whervv the ttn.i o::-g;$ig> or 
ox- flint, iu certain iuclofed pallures and hence it :s too that we had 
fi:ch a number of ancient tenements iron: ten to twenty acres each, 
which was exact one-fix th part of a hide of land. Croat allowance 
mull alfo be made in regard to the ot.anturu contained in a hide, for 
the lands which lay uncultivated at the Conrpicfl may at pivfer.t be in 
a high degree of culture; no wonder therefore tha; in thL fiat country 
(a great part of which hath been anew made finer the Conouefl) we 
fometimes find the average hide of a manor fo contain fieverai hundred 
acres. The price of a Imh* of land a little before the Conqueft was 
fifty {killings. 

# One branch cf.rkls fervlcc, as it was introduced before and at the 
Conquefl, in a few particular places in England, gave the Lord a pri- 
vilege of fleeping with hi ; tenant’s daughter the firfi night niter mar- 
riage; but. the good Queen Margaret, gran daughter of Edmund 
Ironfide, and mother-in-law to our Ihnry I. in confequenre of her 
marriage with. Malcolm king of Scotland, did, fora round fum of mo- 
ney, compound with the great Lords of that kingdom to aboiifh a p-:> 
pollcrous culhun big with evil again!!: nature and civil liberty ; and 
King Henry fo far followed bis mother-in-law’s example, as to dif- 
ccuntenancc it in England, by wholly freiing fueh of his fiubjccis who 
laboured under this heavy yoke, upon their paying 6s. S;l. which was 
indee l fucli a pitiful price for a woman’s virginity, that the cuftom 

very 



t * 9 ° 1 

To every manor belonged a manfion with more 
or lefs land in 4- <nefne inclofed near it,* always fuf- 
ficient for the maintenance of the family, without 
the lord’s being under the necefiity of intercom- 
moning with his tenants; and this is the only realon 
that can be adduced why the manor-houfes are at 
this day precluded all intereft and advantage arifing 
from the multiplicity of new inclofures under dif- 
ferent adis of parliament for that purpofe. The 
demefne feems to have been the only land iden- 
tified, except the old aufter * tenements and their 

very foon became uni ver Tally abolifhcd. But this libidinous privilege 
of the lords of forne manors had taken fuch deep root in the minds 
of feme of their vaffals, that they had their younger ions preferred 
before the cider, — a borough Englifh practice that is Hill kept up in 
many parts of England, particularly about thirty parishes in So mer- 
le tfn ire, lying in the hundred of Taunton-Dean, the cultoms of which 
i fometime fince published, price 2s. 

* Aujicr Sting a provincial term, not intelligible by gentlemen at 
a diftauce, it may not lie amifs to acquaint them that it is peculiarly 
applied to lb me parts of this flat country. The term itfelf is differ- 
ently fpclt in different grants ; whence the learned have given us many 
different conjetSlures of its derivation, moll of whom believe it purely 
Saxon ; but whether fo or not, its true original import fignified an 
oven, for want of which a hearth or fire-place, but of luch a conftruc- 
tion that it muft be capable of baking bread. All fuch villanes who in 
early times would venture to live on thofe marfhy lands, anderc&ed a 
cot of fuch confequence as to have a hearth or oven that would bake 
their own bread, had a privilege of unlimited intercommoning, pro- 
vided they poflefled themfelvcs of one ox, and cultivated a fuilicicnt 
quantity of ground to find themfelvcs and families in corn. 

homefteds. 
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homefteds, for the manor was generally divided 
into three large inclofures, ca11e<j^| ham, a meadow , 
and a field. In the ham all the tenants fed their 
cattle in common during the fummer leafon, after 
the fame manner as commons in grafs are fed at 
prefent. For winter fodder, all the tenants, the 
firft day after the Nativity of St. John the Baptift, 
mowed prcmifcuoufly in the meadow land, com- 
monly beginning at twelve o’clock at night, and 
continued mowing where they pleafed according as 
their judgment pointed them to the beft grafs; 
but if a tenant furrounded more land than his 
ftrength enabled him to mow in twenty-four hours, 
any neighbouring tenant who had finiihed mowing 
the piece he had marked out in the morning, had 
a preferiptive right to break in upon fuch furrounded 
land for the lafLhour or two, more or lefs, and con- 
tinue mowing till the twenty-four hours were fully 
expired. The more wet or poor parts of the fame 
mead might be mowed at any time, and by any 
tenant who luppofed his fingle day’s mowing in- 
fufficient to fupport his cattle in the winter. 

A full day’s mowing was emphatically called a 
Mead, and when the tenements came to be iden- 
tified and bound-ftones let up, they were always 
eftimated at five acres each. I have furveyed fome 
hundreds, perhaps thoufands of thofe meads, and 

find 
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find them to contain from three to three acres and A 
half each, ftatute^ .'eafure. 

In fomewhat after the fame manner the farmer 
tilled his arable landj for the chief villager, or 
earlieft rifer, began to plow in the common field 
where he pleafed, drove on till his cattle wanted 
breath, and then turned about; which commonly 
happened at the length of one-eighth part of a 
mile, from hence called a furlong, fo the full day’s 
work of the team was at the clofe of the evening 
called an acre.* Sometimes the plowman No. i, 
owner of one ox, happened to be beat off by the rain 
at the end of half a day, in which cafe the plowman 
No. 2, who alfo owned another ox, began plowing at 
the fame place, and fo reduced the bit of land No. i 
to half an acre, nay fometimes to a fingle ridge or 
dole, commonly called a yard or plot, it being an 
indefinite term fignifying one quarter of an acre, 
more or lefs. But the catching after land thus, as 
fchool-boys do for nuts, was, foon after the diffo- 
lution of monafteries, found inconvenient, which 

* If the curious agriculturift will be pleafed to attend to this circum- 
ilance, and recoiled! that we had no flatute meafure except the yard, 
whofe length was determined by the length of the arm, he will readily 
be able to account not only for the difference in fize of the acres in 
almoii every country, but alfo for the ridiculous irregularity of fences 
and intermixture of property, to the very great injury of the different 
proprietors, and emolument of none but gentlemen of the long robe. 

caufed 
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caufed the great lords to abolifh^n a great meafure, 
their old feudal tenures ; and inftKKl of fo zealoyfly 
diftinguifhing themfelves by .red and white rofes, 
proceeded to inclofe and identify their 'lands* on 
.which they granted leafes by the particular defcrip- 
tion of all thofe feveral pieces and parcels of arable 
and meadow, which, i were at the time of granting 
thofe leafes actually in the occupation of the leflees, 
which leflees were not thereafter to be. molefted by 
any perfon whatever, together with an unlimited 
common of pafture in the ham or moor for the fum- 
mer feeding of cattle. Thefe old aufter tenements 
were generally held for 99 years, determinable on 
the death of three lives; and at firft under the eafy 
annual rent of wheat, barley, oats, hay, cattle, geefe, 
ducks, capons, wild fowl, cummin feed, &c. and on 
the death of the oldeft life the beft beaft was gene- 
rally advanced by why of fine for a life, and from 
thence called farlief, but long fince compounded 
for money, and at preient called a heriot. 

The great Lords thus inclofing and identifying 
their tenements, this flat country gave great offence 
to the tenants, whofe privilege of picking and 
chufing the beft land was now at an end; they 
therefore fent a petition to Edward Seymour, the 
great Duke of Somerfet and Protedtor of England, 
complaining of the Lords’ incroachment upon their 

Vol. V. O privileges. 
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privileges. Th^uke iffued out a proclamation 
for the levelling Seife inclofures, by a day therein- 
' named; which not being complied with by the 
Lords, the tenants took the liberty of dotng it 
(hem /elves; and this brought on an mfurraSlon 
in Somerft ctfhire in the fecoad year of the reign 
of Edward VI. The mob behaved very much 
after the lame manner as the Irifh white-boys did 
a few years fince, from the fame motive; but fome 
of them having received exemplary punifhment, 
the reft were pardoned, and returned to their alle- 
giance. I never faw a feoffment or a grant in fee 
of fmall tenements, or portions of land, identified 
and bounded, prior to this ®ra ; but in the fucceed- 
ing reign we have them in great abundance, from 
which, with the afliftance of the publick furveys, 
we may in a great meafure difeover the value of 
money between that period and the prefent time. 

If we examine the King’s liber valorum , as taken 
for Somerfetfhire by Br. John Clark bifhop of Bath 
and Wells, Sir William Stourton, knight, Hugh 
Powlett, W'iiliam Portman, and Roger Kynfey, 
efquircs, in the thirty- fifth year of Henry VIII. 
we Ihall find this flat part of Somerfetfhire (herein 
before eftimated at 256,000 acres) to be valued at 
about thirty thoufand pounds per annum, which is 
almoft half-a-crown an acre upon an average. At 

the 
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the Revolution we find the value^of thefe fame lands 
increafed .to about feventy-fix cHwfand eight hun- 
dred pounds, which is fix fhillings per acre upon an 
average : at prefent I value this trad of country at 
thirty fhillings an acre, one with another s and from 
the minuteft and beft calculations I have been ena- 
bled to make in the coprfe of forty years experience 
upon the fpot, a&ing in the three-fold capacity of a 
confiderable farmer, a pra&ical agriculturift, and a 
land-furveyor, I adduce one general eflimate, which 
may be arranged as follows: 

Pounds 

Acres per annum, 

20.000 acres of rich pafture land in a high degree 
of culture, ftatute meafure, exclufive of 

fences worth 2l. 10s. per acre per annum 50,000 

• 

30.000 acres of uneven pafture land in large dofes, 
formerly arable, laid out to grafs in ridges 
20 feet wide, in other refpefts as rich as 

the former, worth 2I. per*acre - - - 60,000 

60.000 acres of pafture land, which ought to be 

made into clofes from 10 to 30 acres 
each, and fo exchanged as to make farms 
within ring fences, in which cafe, it might, 
by good management, be made worth 2k 
per acre in two years, worth at prefent 
il. 10s. per acre - - 

O 2 


90,000 
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Pounds 

Acres. per annum. 

76.000 acres of meadow land conftantly mowed, 

either under jointure, mortgage, ufes, or 
remainders over unbarred, or belonging to 
leflees for lives, tenants for life by curtefy, 
joint common, or in tail, or fome other 
impediment, which will effe&ually prevent 
the farms from being brought by ex- 
changes within ring fences, and be thereby 
improved, worth iL 10$. per acre - - 114,000 

70.000 acres of neglected land belonging to fome 
charity, church, college, or dignitary, ly- 
ing in fmall irregular pieces, being either 
coarfe, wet, intermixed, undivided, ill- 
Ihaped, uneven, at a diftar.ee from houfes, 
with bad roads, moors, uuinclofcd, and 
other uncultivated property, worth only 

ll. per acre ' - - - 70,000 

256.000 acres. Total annual value £.384,000 

• 

I would not be underftood to include in this cal- 
culation any ancient common field lands now in 
tillage, or lands that lie above fpirit level higher 
than high-water mark. The calculation is made 
from neat ftatute acres, exclufive of fences and 
uncultivated corners; and the land-owner is to 
allow out of this eftimate every kind of agricul- 
tural repair, and, incumbrances of all forts, with 

which 
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which the land, or occupier thereof, ftands charged 
according to the cuftom of t^Jcountry, fo that 
the tenant has no payment whatever to make 'but 
rent only. 

If the above calculation be admitted as founded 
on fadt, the proportion of money will be as one to 
twelve from the Reftoration to the prefent time. 
I know the clergy in their comments upon the va- 
luation of the King’s liber valorum add a cypher 
upon the right hand, which only makes the pro- 
portion to be as one to ten; but this is merely 
arbitrary, without calculation. In anfwer to which 
I do not recoiled! to have feen ^ny grant whatever 
in Queen Elizabeth’s reign, where the premifes 
conveyed are not worth at prefent as many thou- 
fands as the corifideration money was hundreds. 
Indeed Pill’s- Mouib Farm , where I drew my firft 
breath, worth at prefent i col. per annum, coft my 
grandfather’s father in the reign of Charles II. only 
200I. in fee; which farm ‘was purchafed of the 
lord of the manor* in the reign of Queen Elizabeth 

O 3 for 

# The Popham family were lords of Burnham in the lall century, 
and we have a tradition amongll us, that an anceftor of this family, 
when a young university blood, in company with two jovial compa- 
nions, made too free with a gentleman's purfe upon the road. Soon 
after Popham repented, and his companions thought nothing lefs than 
a difeovery would follow, which in order to prevent they led him into 

a wood* 
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for the fum of 25L,only. It is true it lies agarnfl: 
the fea, and has fel-n occafionally fubjeft to inun- 
dations by the overflowing of the tide, the laft of 
which was anno 1737, and the next before that 
anno 1703.* 

Having 

a wood, fattened his hands behind him, fixed one end of a halter 
round his neck, the other end to a limb of a tree, and in this fituation 
left him feated upon his horfe. Popham was under dreadful appre- 
henfions of his approaching fate, and fo much the more as the graft 
grew fhort on which the horfe had for a time very quietly fed ; but he 
now began to ftretch the rope by extending his circuit, and Popham, 
who had been humouring him with a jockey-whittle, began to cry 
out in great agony of foul, Hof Ball! ho! Ball! but at the very in- 
ftant he was about to fwing off, he was relieved by one of his com- 
panions, who had divided from the other, ;md was returned back for 
that purpofe. It happened that in a feries of years Popham became a 
Judge, before whom his companion who had faved his life was con- 
vidled for a capital offence, and being afked why judgment of death 
Jhould not paft, he mimicked the Judgc ,c ; former tone of voice, and 
rried out Ho! Ball! ho! Bali! The Judge, who now rrcolledleu his 
face, told the Court that the prifoner appeared to be iufane, and that 
he would refpite fentence till next aflizes, before which he found means 

to get the culprit pardoned and provided for. 

• 

♦ The manners of the inhabitants of this flat country cannot fo well 
be judged of by a firanger as a native ; they arc civil or rough as the 
traveller plenies. Take an example founded on fadt 

u Hark you, fellow, which is my road to Frog-hole ? A . What’s 
call I fellow r for? 1,1, 1, zed nothing to thee. Well, my good 
man, I would not have you be offended, for I did not mean to affront 
you, but pray do tell me the road. A . Whane didft thou come from 
than ? Why, my honeft friend, can it make any difference to you 
from whence I came? A . l^o fhour and (hour, but then it can be no 

odds 
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Having run into length, I fliall only add at pre- 
sent, that 1 know ieverai hurled acres which I 
remember to have been rented at is. per acre per 

annum; 

otlds to I where thou'ft go.” And fo left the gentleman without tell- 
ing him the road to Frog-hole, making a merit of his forbearance in 
not ftoning him for a bailiff, an excifeman, or a fpy ; whereas, if the 
firanger had fatisfied the impertinent curiofity of Hodge with ruftick 
good-humour, he would have carried him through the waters on his 
back, if it had been a mile, for fix-pence. 

The labouring people amongfl us are exceedingly ignorant; as a 
proof, the minifter of Pawlet, at the time oi the American war, chofe 
for his text theft words: u Who will go up v ith me to Ramoath-Gilead 
to battle?” After a lhort pa life, and no perfon anfwering* one of our 
fifhcrmen who hail been a failor flood forward, ana t Id the clergyman 
though none of the reft would go with him, yet he would go. 

A popvu. Jtaraifter may (if proof ngainft the ague) live very com- 
fortably and iafe from free-bqptcrs in thio country. The neceffary 
qualifications are, riches, ignorance, and good-humour: one of this 
flump, lately <k ! . «*aicci, mts more popular than any other, owing chiefly 
to a very truing -dent. The clergyman and he having drunk 
freely one lmnmer evening at the publick-houfe, were returning home 
about twelve o’clock at night, when the parfon had the misfortune to 
be fet fall in a bog ; and as men drowning will catch at a reed, fo he 
petitioned his companion, very pathetically, for afliftance. Our hero 
knew he was unable to afford his difire ~d friend any kind of r 
and told him fo ; but being overcome with his rhetorick, told him i '.*at 
it fhould never be faid he had deferted him, and fo coolly walked 
into the bog, and fat down by his fide till morning, when they were 
both found and relieved. This gentleman's poultry were fa fe ever 
after, and what is more remarkable, his hedges efcaped unmolefted on 
the fifth of November. 

The method of feeling a new parfon, as ufuaily phrafed, is to call 
him up at twelve o’clock at night to baptize a child; if lie goes 

voluntarily 
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annum j I remember the fame lands fold in fee at 
208 . per acre; aJjp- know them at prefent to be 
worth 40s. per acre per annum. I know thoulands 
of acres improved to double ai?d treble their value, 
and die inhabitants of Burnham alone are forty 

voluntarily and with much feeming good-humour, his charader is 
eftablifhed, and he is never more difturbed: but if he fhould happen to 
grumble, he is plagued into a compliance. However, the Rev. Mr. 
Diaper, of Eaft-Brent, actually refufed— the child died, not without 
fufpicion of foul play — law enfued, and the parfon wrote a very fevcrc 
and violent fatire, on Brent, printed, if I remember right, in the 
London Magazine, about the year 1738 ; I believe it may be read, 
with fome alterations, in Dr. Bowden’s Poems. I could repeat the 
verfes when a boy, and recoiled one at prefent : 

c< The bleak knoll, and all the marfhes round, 

“ A fort of chaos and unfafhion’d ground ; 
u ’Twere made in winter we may fafely fwear, 
u For winter is the only ledfon here. 5 ' 

r 

Mr. Diaper barely efcaped with the fkin of his teeth, but his Poem 
tended greatly to enrich the inhabitants of this country, by keeping 
out all ftrangers, and keeping the price of land low. The judicious 
have allowed this poem to be a perfaafivc to the lords for difmember- 
ing their manors; — a lucky cir^umfiance for the lefiees, who became 
the chief purchafers, and whofe defeendants now live comfortably 
upon their own freeholds. 

I could fav much about wrecks. The laft we h3d was on a Sunday, 
in time of Divine fcrvice, when every living foul deferted the parfon, 
except myfclf and the clerk who had but one leg. However, if I 
were to write the hiflory of this, or any other wreck, I migtit ftand a 
good chance “ to go io wreck” myfelf. It will therefore be moft ad- 
viftable u> be fik-nt on a fubjed that, if divulged, would f give offence 
to our neighbours. 


thoufand 
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thoufand pounds richer than they were, forty year 
fince, which I attribute chiefly ^ the improve- 
ments made on their lands. The practical method 
of thefe improvements fhall be the fubjeft of an- 
other letter. At prefent I have only to add, that 
I am with much relpefit. 

Your obliged and cordial friend, 

R. LOCKE. 


Article XIII. 

On the Improvement of Meadow Land. 

[By the Same.] 

Burnham , 1 6th Feb. 1789. 

Dear Sir, 

HPHE neceflity of keeping meadow in a good 
"*■ degree of culture mud appear exceedingly 
obvious to farmers of every defcription, but more 
particularly fo to all owners and occupiers of Dairy 
farms, with which the flat part of Somerfet I have 
been treating of more efpecially abounds. One- 
third part of thefe farms muft be mowed every year, 
in order to ,1’upply the cows with winter fodder; 
this conftant mowing cannot but have a tendency 

to 
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to impoveriffi fuch lands, u nlefs Come proper me- 
thods are of to recruit its ftrength, and 

conftantly keep it in fuch a due and regular ftate as 
to make the meadows produce the greateft quan- 
tity of graft they are capable of. Having ftudied 
this fubjeft for thefc forty years paft, I lhall con- 
fine royfelf within my own pra&ice, without paying 
attention to others; but herein I find great diffi- 
culty, being unavoidably obliged to fpeak in the 
firft perfon, a talk very difagreeable to farmers of a 
contrafted education. 

"My grandfather died in 1748, when my father 
entered upon a dairy farm of about 200I. per an- 
num. Part of this farm was feven acres and a half 
of meadow, then valued at 5I. per annum, having 
round its borders very high banks,* which had 
never been taken aWay from the time of its - firft 
being inclofed, and the middle of the field lay very 
low and wet. I advifed the banks lhould be re- 
moved to the depth of fix inches below the furface, 
Hoping towards the ditches, and carried over the 
land, fo as to make it entirely level, or, if any dif- 
ference, higheft in the middle of the field, which 
buried it in fome parts to the depth of eighteen 

* Banks here, and in ail other places of this letter, mean nuifanccs, 
as being coxnpofed of the earth and clay thrown up out of the rhines 
and ditches which embound the fields and inclofures of this fiat country. 

inches. 
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inches. It bore a good crop of horfe-beam where 
covered deep, and on the bordfe) and iucfa parts 
as had very little earth thrown over it, blue marrow 
peas were planted with good fuccefs, and plenty of 
white clover feed fown all over the field. This fi- 
nilhed the bufinefs- at the expence of twenty pounds, 
exclufive of thefurplus value of the corn exceeding 
the 5I. for rent. The fecond year it bore a bad 
crop of grafs, which was, however, worth more 
than 5I. the old rent. The third year it was fome- 
thing better;* and by the fourth year it had a good 
found turf, fo that the fifth year it was compleady 
guttered ; and by fummer -feeding, in a few years, 
it became rich pafture land, without the affiftance 
of a ftngle load of dung or compoft of any kind. 
It gradually increaled in*value till kit to a tenant 
for 15I. per annum, and has continued at that rent 
to the prelent time. • 

One clofe of eight acres belonging to this farm 
had been dug over in pits an8 pools, to repair the 
fea-wa’*!, and fo exceedingly bad and irregular that 
it was thoughtsincapable of improvement. It was 
therefore let to a tenant for five years, at 4]. per 
annum. At the end of this term, during which 
20I. being expended with fuccefs about the former 
clofe, operated as a powerful motive to attempt 
doing fomething to thefe eight acres : forty pounds 

were 
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were accordingly laid out in draining and levelling, 
by which fimp|r jnethod of improvement it foon 
became worth 15I. per annum, and was laft year 
fold cheap by my filter’s hufband for 360]. 

Four acres of this land were let at 40s. per ann. 
but being lb exceedingly poor the tenant refufed to 
continue the pofieflion, unlefs the rent was abated 
to il. per 3nnum. This was infufficient to keep 
fences and pay taxes, which amounted to more than 
20s. a year upon an average for forty years toge- 
ther. Here, then, was a clofe worth nothing, nay 
worfe than nothing, for when it was left open to 
the common it had ftill taxes to pay. I had in 
early life travelled through Cornwall, and fome- 
where upon the fouthern coaft in my road to Pen- 
zance obferved the people bufily employed in culti- 
vating the land with fea land.* This I recolle&ed, 
and as the clofe lay within half a mile of the fea- 
Ihore, an experiment was tried fufficient to prove 
that perfeverance would have been attended with 
amazing fuccefs j but having fuch mountains of dry 
fand upon the coaft to pafs over before we can 

# Since I wrote the above I am informed by * gentleman from 
Cornwall* that the farmers of that county are fo well acquainted with 
the good effe&s of fea fand as a rich manure* that it is taken in barges 
up the rivers as far as they are navigable, and afterwards carried on 
Jiorfeback ten or more miles before it is thrown over the land. 


get 
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get upon the beach, it is morally>|mpoffible, in its 
prefent ftate, to haul it up. However, I am fo fully 
convinced of the excellency of fea fand as a manure 
for clay lands, that had I but one acre adjoining 
the lea, I would make a road through it, though it 
Ihould colt me one hundred pounds. By fea fand, 
you will obferve I mean the fand upon our exten- 
five fhore* which is daily overflowed by the tide, 

by 

* The mouth of the river Parret is near a mile over, in which was 
an ifland of about eighty acres, called in the old maps Dunbal Jfland, 
having a large river on the weft, and a fmall river on the eaft, in each 
of which the veflcls pa fled and rcpalfcd. It happened in the hard froft 
anno 1739, that the fmall river was filled with fuchvaft quantities of 
ice that it turned the current into the large river ; and before the ice 
melted it was fo much covered with Hub and flime as to prevent the 
-low water from palling, and is at this time nearly level with the land, 
infomuch that our youth pay very little regard to the tettimony of their 
fathers, when informed by them that they have feen fliips fail on the 
fpot which is at prefent good pafture land. 

Since my remembrance another ifland is formed near a mile in 
length, having at prefent much grais upon it, and which I believe will 
in a few years be united with the former* Not far from the north 
end of this laft ifland the great river was feparated into three fmall 
ones ; the firft divided Burnham and Berrow Strand from a large 
track of land called the Gore ; the fecond divided the Gore from a 
lefs quantity of fand, called the Lark-fa 11 ds ; and the third divided the 
Lark-fands from the Start-Point. This laft is almoft filled with fand 
and flub: the feCdnd river is widened, and is now the only one in 
which (hips pafs j for the firft river is fo much flopped up, that the 
Gore-fancls are, now united with Burnham and Berrow-Point, and 
our fifhermen inform me, that, with the affiftance of their (lime-carts, 
they can go near ten miles ftrait w eft into St. George’s Channel at 
dead low water, when the tide is run out the loweft poflible. 
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by which means it is faturated with ftrong (alts of 
^0 alkaline nati£i*and lhould therefore be thrown 
over the land immediately whilft wet} for if per- 
mitted to dry } the faline parades with which this 
land is impregnated by the fea water, will evapo- 
rate, and conlequently the land loie the chief in- 
gredient in its compofition. Being difappointcd 
in the artide of lea fan^, the lour acres of land 
were levelled upon che former plan; and foon after 
about 1 50 load of 30 cwt. each of dry fand and 
dung, well mixed and turned, were dfread over 
it, and this made fuch an efie&ual improvement, 
that it was very foon let to a tenant for twenty- 
one years, at 5I. per annum, neat, clear of all dif- 
burfements whatever. Thfc term was expired three 
years fince, and I have now let it at 61 . per annum, 
but it is worth more. 

• 

In the year 17 53 one Mr. Mapftone, a gentleman 
from London, waited on my father at IOeport farm, 
offering to fell him 120 acres of land in Burnham, 
called the Henley Eftate. My father declined the 

Query, Who is the philanthropic Captain, or rather Malier, of one 
of the Bridgewater or other traders, that will be prevailed upon to 
publUh a full and true defeription of this Channel, in order to prevent 
ftrangm from fufiering fhipwreck on this large and extenfive trait 
of flat /and, the dread feourge of the .unfortunate in the hands of 
pillagers on an inhufpitable coaft ! 
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propofal; I was net of age, but I pointed out to 
my mother’s -brother the adva&ges that would 
arife from doling in with this offer, in fuch per- 
fiiafive terms, that after much deliberation he was 
prevailed on to become a purchafer at 1600I. The 
eftate then let at 80I. per annum, but did not clear 
quite 50I. upon an average. Here was a large field 
open for induftry, and my uncle profecuted it to 
fuch good effedt, according to examples 1 have 
already laid down, that in a very few years this 
farm was increafed to treble its value when pur- 
chafed, and is at prelent worth, if it was to be lold, 
upwards of 5000I. 

In the year 1757 I purchafed a farm of Marlh 
Dickenfon, efq; then Lord-Mayor of London, 
which had for years been offered for fale, and which 
every perfon was either unable or unwilling to buy. 
Part of this land confided of fix acres in one dole 
fo exceeding poor that I was glad to let it by itlelf 
at 40s. per annum. This however did not lalt 
long, for I added to my former method of hauling 
the banks into the low parts to make it plain and 
dry, feveral good draftings with rotten dung and 
good bank earth, mixed into a compoft by two 
turnings, and this did the bufinefs for I imme- 
diately let it to a tenant for a term of fourteen years, 
at 10I. per annum. The term hath been expired 

for 
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for many years, APd I have finCc &dded it to a farm, 
but it is worth Jifrefeht ial. per annum. 

' V 

I have made other improvements and experi- 
ments upon meadow land that have come very near 
to, but none that have exceeded, thofe already re- 
lated. One thing I think worth remarking, viz. 
in the year 1759 I was folicitcd to purchaie lixty- 
one acres of land in Burnham at 200I.; and this 
eftate hath fince been fo much improved, that I 
would now be glad to contract for the fee of it at 
2000I. Indeed, fince this time, various eftates, to 
the amount of a great many hundreds per annum, 
have been purchafed of perfons at a aiftance, by 
the inhabitants of Burnham, who have improved 
them much after the faine manner, and who £t 
prefent live very comfortably upon them. 

I 

As one great proof of the advantages arifing 
from this mode of improving eftates, the inha- 
bitants of Burnham are at prelent owners of up- 
wards of ioool. per annum in other parilhes, al- 
though I remember when no man in the parifri 
(my grandfather excepted) was worth ioool.— 
There were then but five jurors and freeholders in 
it, whereas at prelent we have fifteen returned to 
the county feflions as gentlemen, thereby qualifying 
them to ferve on the grand inqueft of Somerfet- 

Ihire $ 
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fhirej and are worth from 2cml to io,ocol. a 
man. - We have, exclufive of tlxe%lbove, fourteen 
other farmers with eftates fufficient to qualify them 
as jurors to ferve upon Nifi*prius juries} and have in 
the whole thirty-fix freeholders, befides fix widow 
women farmers, worth 1000 I. each upon an average. 

You are not to fuppofe that no other pa’ifh be- 
fides Burnham hath received benefit from this mode 
of hufbandry, viz. firft making the land entirely 
plain and level } and fecondly, keeping it perfectly 
dry by guttering; for the whole fiat country I de- 
fcribed in my laft letter feels its good effects, more 
orlefs; but judging from the new-acquired riches 
of the inhabitants in general, I conclude no other 
parifh hath, in the lame number of years, exceeded, 
if equalled, the place of my nativity. However, I 
will here take the opportunity of introducing a few 
hundred acres lying in the parifh of Mere, a great 
part of which I remember about forty years fince 
was rented by a capital farmer and judicious* grazier 
called Elgar, at is. per acre; and fome other parts 
were rented by fundry other farmers, from 2 s. to 
5 s. per acre. Mr. Efgar purchafed a large tra<5fc of 
this land in fee fimple, and, according to the report 
of the day, at twenty JbiUings per acre. He imme- 
diately began to exert himfelf in making this land 
Vox.. Y. P lye 
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lye plain and dry, his neighbours followed his ex- 
ample, and wlD^uc the afliftance of any aihes, 
dung, foil, or compoft of any kind whatever, part 
of thefe lands have been fold at about 40I. per acre ; 
and many hundreds per annum, the remainder, are 
at prefent worth 40s. per acre per annum, and now 
owned and occupied by Edward Brown and Arthur 
Phippen, efqrs. and feveral others. 

I have hitherto treated of the improvement of 
meadow land, as it ought to be pra&ifed by the 
owners; the expence of which, together with the 
temporary lofs of the herbage, being too much to 
be fuffered by the tenant. I lhall now proceed to 
treat of the improvement of meadow land in the 
way it might be performed by tenants at will, or 
occupiers of land, independent of any expectation of 
ownerfhip, or certainty of continuing the pofleflion, 
fuppofing the landlord cannot be prevailed on to 
contribute towards the expence. In fpeaking to 
this part of my fubjeCt, I lhall beg leave to ftate the 
methods I have practifed myfelf in improving fuch 
meadow lands as I have formerly rented. 

Let, for example, the piece be two meads o 
five acres each, without any divifion, having high 
banks all round and lowed in the middle. I tak< 
pofleflion at Lady-Day , and immediately divide th« 

clof 
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clofe into four equal parts, by cutting two crofs gut- 
ters quite through into theditc^.^, Let thefe gut- 
ters be eighteen inches deep and only ten inches wide, 
the wages is one penny per rope (of twenty feet) for 
cutting, and one penny per rope for fpreading about 
the earth, making it fine, and getting it into the 
ground ; the whole, being fixty-three ropes, will 
amount to half-a-guinea; and this is all the expence 
the firft year, for I indulge my workmen or fome 
other labourers (enough of whom are always to be 
found) with the privilege of planting potatoes in fo 
much of the bank in each quarter as I guefs will 
amount to fifty put-loads, making in the whole two 
hundred loads. Thefe potatoes I order to be taken 
up about Michaelmas, or fooner if I want to ftock 
the field j and that the *potatoe labourer may dig 
the bank quite to the bottom, and throw it round 
together in a high narrow ridge, I give him one (hil- 
ling a quarter, that is, four (hillings for the whole. 
If I want to mow the field the fecond year, I then 
carry out thefe four potatoe-banks in the froft; but if 
I do not want to mow the field, I prefer the covering 
it in the month of May to any other feafon of the 
year. The bill for doing this will ftand thus: 

£• *• </• 

To hauling 200 loads of bank-earth, ten days, 
at is. 6d. per day -------0150 

To the hire of a put and one horfe, ditto, at 
as. 6d. per day - - - 

P a 
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£• s. d. 

To fpreading aboutjhe earth, and beating it 
fmall, ten days, 6 d. - - ” - 0150 

To hauling the earth-drag* over it twice, two 

days’ work - -- -- - - - - O 4 ® 

To the p ota toe labourer for turning and me- 
liorating the bank - -- ----040 


£•3 3 O 

Let this ten acres be thus drefied every fecond 
year till all the banks are carried over the field; and 
whether it be fooner or later, we can but add in 
the mean time one guinea and a half a year to the 
rent ; and the only queftion for the tenant’s confi- 
deration will then be, whether the ten acres have 

# Theft: drags ought to be made after the following manner • 
Take live pieces of elm, afh, or any other timber, feven feet long, 
and iawed to fuch a fcantling that each end may alike form a fcalenum 
triangle, whole Iongeft fide i» nine incites, fiiorteft fide five inches, 
and middle fide feven inches. Let thefe five pieces be framed toge- 
ther with five firong oak rails, each feven feet long, in the manner of 
a harrow. This new implement now becomes an earth-drag, feven 
feet fquare If the earth he mellow, haul that fide forward which has 
the grcatclt bevel, and this fide will Hide the lighteft. If the clods be 
large ar-dYough, haul the fide forward that has the lcafl bevel. If the 
earth be ahnoft fmall enough, turn the drag upfide down, and haul 
the roundel! edge forward ; but if this drag be wanted to plain the 
land* for mow ing, haul the keen edge forward, always remembering 
to keep the wearing places well plated with flat hogfliead hoop iron. 
It lhould be observed, that a great farmer ought to have three of thefe 
drags, one of fix feet fquarc made light, one of feven feet fquare 
above deferibed, and one of eight feet fquare made ftrong with pieces 
of a larger f. aatling. 

produced 
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produced a ton of hay per annuni extraordinary 051 
account of any one or more oY~lhofe dreffings; if 
fo, the tenant is fully paid; but if it has not, there 
muft be fome fault in performing the labour.-— 
However, if it fhould have produced from one 
to ten tons a year, in addition to the ufual crop, 
on account of thefe repeated dreffings, it will be an 
ample profit for the tenant, abftra&ed from the 
advantage arifing to the landlord in improving 
the fee. 

When all the bank- earth is compleatly finifhed 
carrying about the land, I then, and not till then, 
proceed to gutter this field all over, beginning ex- 
actly thirty-three feet from the ftraiteft fide, and lo 
let each gutter be thirty ►three feet from the other, 
till the whole is .finifhed. I ufually have but one 
draught gutter, and am always directed in a wet 
feafon by the height of the water where to fix it j 
but it very feldom makes any difference in this level 
country, and in that cafe I prefer the middle of the 
field. The reafon why I am lb particular with 
regard to the exa£t diftance of thirty-three feet, 
is, becaufe it is half a chain, and is fully fufficient 
for a row or parcel of green hay ; befides, I can 
form a judgment as to the quantity of labour per- 
formed, according to the length of the field; for 
if it be five chains long, the plot -between the 

P 3 gutters 
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gutters will be on$- rood j buc if ten chains long, 
then half an acr^lnd fo in proportion. Formerly 
thefe gutters were dug twenty inches wide, and 
but one foot deep j this was a bad method, for to 
fay nothing of the great lofs of land, the cattle 
were continually treading down the edge of the 
gutter and filling it; whereas, if the gutter be 
twenty inches deep and but ten inches wide, the 
land will fwell and prefs itfelf almoft together on 
the top, fo that the cattle may eafily pafs over the 
gutter, which will continue its breadth at the bot- 
tom, and thereby (land many years, and anfwer the 
purpofes for which it was intended. 

By the time the whole of the old banks are car- 
ried over the land, the digging of the ditches in a 
ten-acre field will always produce -a fufficient bank 
for drefiing, and if it fhould iiot, the digging up 
the old gutters will fupply the deficiency. This ex- 
ample will apply to all kind of wet meadow lands, 
with high banks ; but where there are no banks 
about the fields, I have recourfe to the making of 
compoft manure upon the corners of the commons 
and lanes neared the land I intend to improve. 

In a journey to London, anno 1758, I obferved 
upon a fign in the road thefe words: “ Peat-alhes 
fold here.’* The meaning of this I could not com- 
prehend. 
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prehend, having always hitherto looked upon our 
peat-alhes to be of no valued*, therefore made 
every neceflary enquiry, and foon after my return 
home built a place to keep peat- allies dry, and in 
May or June I had them fown over fome poor 
land, after the rate of four put-loads to an acre, 
and I fuppofe in the courfe of a week it could be 
difcovered to an inch how far they were fown: nay, 
I have made one piece of three acres fo rich by 
this method, that I will defy the moft Ikilful agri- 
culturift to make it richer. Farmers who keep 
large fires, and burn nothing but peat, (for there is 
very little befide burnt in this country) will foon 
have a quantity fufficient to try an experiment. 
With regard to a great variety of manures recom- 
mended by writers on agriculture, however good in 
theory, they cafinot be of much utility in point of 
pra&ice. Lime with us is 20s. a load, and of no 
ufe to meadow land, unlefs mixed with fand or 
peat-afhes. Soaper’s allies .is a tried manure, but 
we have no foap-boiler between Axbridge, Glafton- 
bury, Bridgewater and the fea, a circuit of fifty 
miles. Wood allies, however valuable as a manure, 
is worth from is. to is. 6 d. per bulhel for another 
ufe. Indeed, the mentioning of foot, fait, rags, 
leather, faw-duft, malt-duft, fifh-fhells, bones pow- 
dered, and articles of like kind, as ufeful manure, 

(except 
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(except in large towns and cities) appears as an im- 
pofition on our urjjlerftanding. It is true, peat- 
afhes kept dry is an excellent manure, yet although 
I have turbary of my own fu/Hcicnt to produce 
twenty waggon-loads of turf in a year, I have never 
been able to enrich more than fix acres of land with 
this manure fince I have kept a farm. 

I would not be underftood to mean, that meadow 
land thus improved cannot be reduced to its ori- 
ginal ftate of poverty, for I know to the contrai v, 
having tried an experiment upon twelve acres of 
meadow which have been in my occupation be- 
tween thirty and forty years. The original rent 
was 9 I. per annum ; and having a leafe upon it, I 
improved it in the manner here ftated, till it pro- 
duced me a ton and a half, and fome years two tons 
of hay an acre. The rent was then raifed to 1 81. 
per annum, when I immediately began to work it 
backwards by mowing it every year (fometimes 
very late) and hauling off the hay, letting the gutters 
fill, and the banks and ant-hills increafe, fo that half 
a ton an acre is not reckoned in its prefent ftate a 
bad crop; the rent muft therefore, in a few years, 
be abated to ol. a year as formerly. 

I beg leave to fuggeft an obfervation in this place 
that is worthy the attention of the agriculturiit, as 

applied 
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applied to this country; it is to make ufe of every 
proper method to get meadow ,,<(:? nd covered with 
grafs as early as poflible in the fpring; for if fd> 
the abundance of dews which fall at that feafon of 
the year upon the leaves of the grafs, will be con- 
veyed through the veflels to the roots, and the fun's 
rays promoting the motion of the juices, will con- 
tribute to make it vegetate, even if we fhould have 
a fcarcity of rain ; whereas if the land be fed bare 
in Apsil and May, the increafing heat of the fun 
will exhale the circulating juices from the roots of 
the fhort grafs upon barren land, fo as to dry them 
up, and caufe them to ftagnate for want of moif- 
ture; from ncr.ce 1 conclude, that if the meadow 
be covered over in the froft, and the earth well 
hufbanded fo as to nourish die tender roots of the 
grafs, "Tt will caufe it to vegetate lb much the ear- 
lier in the fpring, as to cover the ground before the 
fun’s rays can aft fo powerfully as to fcorch it up; 
in which cafe it will in a dry iummer grow double 
the quantity of hay it would have had on it without 
fuch drefiing. However, landlords fhould drefs 
their lands in the funimer as already recommended. 

I do not in general like the rolling of meadow, 
our heavy clay loil being clofe enough without it; 
befiues, the roller will prefs the loofe clods of earth 

into 
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into the land, where it will lie like a {tones but if 
it had been pengj/red to remain on the top of the 
fward, the fun, wind, and rain, would have meli- 
orated the lumps fo as to flait abroad like a lime- 
ftonej andfeeing thus divided into fmall particles, 
it would of its own accord (at leaft affifted by the 
earth-drag) incorporate with the land, and promote 
vegetation. However, if a clofe of meadow hath 
been much trod by cattle, it certainly ought to be 
rolled, (if but for the reafon of clofe mowing and 
feeding) but it Ihould be done at a particular point 
of time j for it is poflible in the morning it may be 
fo wet as to clog the roller, and the land may 
become preffed into pits ; yet a twelve-hours hard 
dry March wind, aftifted by a fcorching May fun, 
will make the land fo ftiff that it muft be a heavy 
roller to make it fmooth. 

r 

When meadow land abounds with mofs, as is 
fometimes the cafe, and the farmer hath no op- 
portunity to tread it well with cattle by feeding 
them upon it in the winter or fpring, I then recom- 
mend the ipike-roller as the beft method of de- 
ftroying it next to fuch treading ; but in this cafe 
there ought to be fown feme white clover or other 
grafs-feeds about the field; if in fmall rain, the better 
it will be beaten into the pits made by the roller; 

but 
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but whofoever will ufe the fpike-roller fhould feed 
all their houfe-cattle upon ftrongfey es with drawers 
underneath to catch the feeds, which ihouid be 
fown over the meadows againft rain, in preference 
to clover or any other feed. I havdWiad fome 
thoughts of watering the meadows thus rolled with 
barton drainings and thick water, by a water-cart 
of a new conftrudtion, in fomewhat the fame manner 
as the ftreets of London are watered} but having 
let my farm to a tenant, I fliall not now make the 
experiment. 

Whoever will take the trouble to number the 
different forts of plants and grafs growing in one 
of our meadows, will find them to be from one 
hundred to one hundred and fifty. I can find 
names for, and inveftigate the properties of Ibme 
of thefe; but as I cannot of all, I am content to be 
filent on that fubje<5t, lamenting that I have been 
fo circumftanced in life as never to have had an 
opportunity to fit a month at the feet of Linnaeus, 
or any other able botanift. However, I mean to 
tranfplant thefe into fo many different pans filled 
with the fame foil and buried in my garden, in 
order to obferve, from time to time, the different 
qualities of the different plants, in all the different 
ftages of their growth. 


I appre- 
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I apprehend that the mode of improving meadow 
land, as here lai^down, will equally apply to the 
fens of Cambridgeshire, the flat part of Lincoln - 
fhire, and the low meadows bordering upon the 
Thames, Hie Trent, and fome other great rivers. 
1 have travelled in thofe counties, and obferved 
their method of husbandry to differ greatly from 
what I have prattifcd with good fuccefs, for in ge- 
neral they dig their gutters crooked and without 
any order. I have expreffed my fentiments very 
freely to l’ome of the farmers in Lincolnshire, Not-- 
tinghamlhire, Leicefterfliire, and fome other coun- 
ties, who will not be perfuaded but their bell lands 
exceed in richnefs thofe of the Northern and Wef- 
tern parts of England j yet I do not recollect any 
large farms in the Eaftern counties, which lie at a 
distance from market- towns, that exceed 30s. an 
acre per annum upon an average; whereas our 
farmers can well afford to pay 40s. an acre, ftatute 
meafure, for all thofe lands that are brought into the 
higheft degree of culture; and feveral thoufand acres 
in this county are now let at 50s. per acre, landlord 
paying all difburfements. 

Some years fince I let a farm to a poor man, who 
defired an account of his profit and lofs might be 
kept by his neighbour, Mr. John Adams, who, 
about feven o’clock in the evening of the 19th of 

Auguft 
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Auguft 1784, was robbed and murdered by two 
footpads, being foot through the body. The me- 
morandum found amongft his papers is in fob- 
ftance as follows: 

<e 25 March, 1-77 1, Robert Hardwidge rented of 
Mr. Locke, Goofemore-farm, being fifty-fix acres, 
at 91I. per annum. Tenant had two cows of his 
own, and rented fourteen cows of his landlord at 


14I. per annum. 

Cafh, Debtor. 

£. s. d. 

To rent of the farm - --9100 

To the hire of fourteen cows - - 14 o o 

To ten pigs bought poor - - - 10 o o 

To houfe-keeping for two, exclufive? 

of the farm beverage - - - J 0 

To cafh in houfe ----- 40 o o 


£.163 o o 
Per Contra , Creditor. 

£• s ‘ d. 

By 56 cwt. of chcefe, at ll. 12s. 6d. 9100 


By fixteen calves fold - -- -1600 
By the whole year’s butter - - - 16 o o 

By ten pigs fold fat ----- 26 o o 

By wintering forty ewes ---1400 


£.163 o o 

The tenant was twelve years upon this farm; the 
firft five he acquired 250I. at the end of which he 

became 
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became a convert to Mr. Madan’s doftrine of poly- 
gamy, and fpent ip feven years his whole property. 

I lay it down as a rule, that a Dairy-farm of 200I. 
per annum ought to keep thirty-two cows, four 
heifer yearlings, four two-years-old heifers, two 
carting brood mares with two fucking colts, two 
yearling colts, two fat oxen, and fixty ewes, at winter. 
I know a farm of this kind that adjoins a turnpike- 
road, and confifts of a manfion, garden, and necef- 
fary out-buildings, with about an acre of orchard, 
which commonly makes in good years twenty hogf- 
heads of cyder, and one hundred acres, ftatute mea- 
fure, of excellent rich land, laid out as follows: 


40 Chains. 



Acres . 

A. Higher Ham 

Failure - - 25 

B. Lower lit.- 

* Failure - - 25 

C. Long Mead - 20 

D. Lower Mead - 10 

J£. Higher Mead - 10 

F. Oxen Ham — 5 

CL Calves Clofe — 

H. Ilorfe Paddock - 2 


100 


Landlord to pay all taxes, repair the buildings 
and outbounds, and keep fenced the fir-trees and 
hedges round the farm. Tenant to dig the in- 
fences, pay the tithe, repair the highways, and keep 
the farm in a good ftate of culture. 


One 
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One year’s account of the tenant upon this farm 
is ftated thus : 

Ca/h, Debtor. 

£. s. d. 

To one year’s rent - 200 o o 

To houfe-keeping for fix, exclufive of the pro- 
duce of the farm - - - - 20 o O 

To wages to two men and two maid-fervants 20 o o 

To two oxen, bought for the plow and grazing 18 o o 

To fixteen pigs, bought poor - - - 16 o o 

To wear and tear of dairy-utenfils, and ex- 

pences about ditto - - - 800 

To ditto of goods and farming utenfils - 800 

To tithes, at is. per acre - - - 500 

To clothes, and other neceffaries - - 800 

To cafh in houfe - - - -100 00 

£.400 o o 

Per Contra , Creditor . 

By 1 12 cwt. cheefe (being 3^ cwt. each cow) £. s . d. 

at il. 16s. per cwt* - 199 12 o 

By the whole year's butter (kept by itfelf) 30 o o 
By 28 calves fold ( 4 of the beft preferved to breed) 2800 
By 8 pigs, fold fat (the other 8 Killed in houfe) 24 o o 
By bacon fold - - - - - 780 

By 2 oxen, fold fat 26 o o 

By 4 cows, fold fat (fucceeded by 4 heifers) 24 o o 
By 2 coaching colts, 2 years old (fucceeded by 

2 yearlings) ----- 40 00 

By wintering 60 ewes - - - - 2100 

£400 0 o 

Turkeys, geefc, ducks, and other poultry, 

in lieu of pin-monev. As 
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As this is a Dairy farm without any tillage, the 
tenant, with two able-bodied men fervants, are 
quite fufficient to. manage the bufinefs of it in all 
its branches. 

The only probable objection that can be raifed 
againft this account, will be founded on a doubt 
whether 37 cwt. of cheele at xl. 16s. per cwt. may 
not be too much for an average quantity per cow, 
and price per cwt. In anfwer to which, if the Bath 
Agriculture Society fhould think proper to offer any 
trifling premium in order to difcover the faft, I 
could produce one Jacob Amefbury, a dairy farmer, 
now living at Bleadon in the county of Somerfet, 
who from twenty cows, fummer fed on twenty-five 
acres of rich land, made 90 cwt. of cheefe the year 
paft, which cheefe was fold" to a Mr. Carter, fac- 
tor, in Briuol, at al. 4s. per cwt. 'and one guinea 
over, amounting together to tbc fum of 199k is. 
which is near icl. per cow, upon an average, for 
cheefe only. , 

I will very readily anfwer any queftions by way 
of explaining any thing doubtful, either- 'in this or 
my former letter ddcriptive of the flat part of 
Someifeifhire. 

I am, dear Sir, your moft obedient 

And obliged humble fervant. 


R. LOCKE. 
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Article XIV, 

On the Ufe of Plaijler of Paris as a Manure . 

[By J. Kirkpatrick, efq; to the Secretary.] 

Si. Crojs , IJle of Wights Dec. 2, 1789. 

Sir, 

T Have not hid the pleafure to addrefs myielf to 
you for fome time. It was my intention before 
this (agreeably to the defirc of the Society) to have 
collected fome particulars of the agriculture of this 
ifland, but my ill ftate of health prevented me ; 
and for .which, being advifed to take a voyage at 
fea, curipfity led me to vifit the United States of 
America j great part of the Northern provinces, 
and Canada, I hive therefore travelled through this 
fummerj and, among other objects which engaged 
my attention, sericulture was not forgotten. The 
letter, of which you have a copy inclofed, I met 
with at Philadelphia the fubjedt ftruck me at the 
time of reading it as worthy of attention, and more 
fo after I had feen fome land on which the plan re- 
commended had been tried. The cheapnefs and 
efficacy of the Plaifter of Paris makes it much ufed 
in the States j and if, by the recommendation of the 
Society, any experiments are made, and. it is found 
Vot. V. to 



{ aa 6 3 

-f y :r g pL>r the account given of it, I fhall be happy 
iii hscwng been the means of fiirnifhing the Society 
with this account. 

Thtr only thing which makes me doubt its being 
brought into general ufe, is the price, which in this 
place is 8s.perbufhel, owing to the very high duty 
on that imported from France. At Philadelphia it 
is fold, ready prepared for lowing, at 5s. per bulhel, 
their currency, which is 7 s. 6 d. per dollar. 

I have been informed, that large quantities of 
it are to be got in the neighbourhood of Liverpool, 
which I fuppofe would be free of the duty, and 
confeqUently come much cheaper. 

Wilhing every poflible iuccefs to the Society, 

I am, your mod obedient fervant, 

«« 

JOSEPH KIRKPATRICK. 


ExtraSi of a Letter from a Gentleman in Petmfylvania , 
to Jofeph Kirkpatrick, ejq. 

tc In anfwer to your queries refpe&ing Gypfom , 
or Plaijter of Paris, I Ihall give as full information 
as; I can of the fuccefs of my o wn ahd my neigh- 
bours’ experiments. 


" The 
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« The bdft kind is importedfrom biffs in dte 
cinity of Pari»> it is btmight dbwn 
exported from Havre-de-Grace. I anl ifjforttjed 
there are large beds of it in the Bay of Fuhdy, fome 
of which I have feen nearly as good as that from 
France} neverthelefs, feveral cargoes brought from 
thence to Philadelphia have been ufed without 
effect. It is probable this was taken from the top 
of the ground, and by^the influence of the fun and 
atmofphere difpoflefled of the qualities neceffary 
for the purpofes of vegetation. The lumps, com- 
pofed of flat (hining fpebula, are preferred to thole 
which are formed of round particles like fandj 
the Ample method of finding out the quality is to 
pulverize f6me, and put it dry into an iron pot 
over fie fife, when that which is good will lb on 
boil, and great quantities of the fixed air efcape 
by ebullition. 

“ It is pulverized by firfl: putting it in a ftamp- 
ing-mill. The finer its pulverization the better, as 
it will thereby be more generally diffufed. 

“ It is beft to fow it in a wet day. The moft ap- 
proved quantity for grafs is fix buihels per acre. 
No art is required in fowing it, more than making 
the diftribution as equal as poflible on* the fward of 
grafs. It operates altogether as a top manure, and 

therefore 
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therefore fhould not be put on in the fpring, until 
idle principal frofts are over, and vegetation hath 
begun. The general time for fowing with us is in 
April, May, June, July, Auguft, and even as late 
as September. Its effefts will generally appear in 
ten or fifteen days; after which the growth of the 
grafs will be fo great as to produce a large burden 
at the end of fix weeks after fowing. 

<c -It muft be fown on dry land, not fubjeft to be 
overflown. I have fbwn it on fand, loam and clay, 
and it is difficult to fay on which it has beft an- 
fwered, although theeffeft is fooner vifible on fand. 
It has been ufed as a manure in this State for up- 
wards of twelve years. Its duration may, from the 
beft information I can collect, be eftimated from 
feven to twelve years ; for, like other manure, its 
continuance very much depends on the nature of 
the foil on which it is placed. 

“ One of my neighbours fowed fome of his graft 
ground fix years ago; another four years ago; a 
great part of my own farm was fown in May 1788. 
W e regularly mow two crops, and pafture in au- 
tumn; no appearance of failure, the' prefent crop 
being full as good as ariy preceding. I have this 
feafon mowed fifty acres of red clover, timothy 
graft, white clover, &c. which was plaiftered laft 

May, 
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V 

May, July, and September j many who law the, 
grafs eftimated the produce at two tons per acre, 
but I calculate the two crops at three tons. Several 
ftrips were left in the different fields without plaif- 
ter; thefe were in a meafure unproductive, being 
fcarce worth mowing. 

** In April 1788, I covered a piece of grafs land 
upwards of two inches thick with barn manure; in 
the fame worn-out field I lowed plaifter, to contrail 
it with the dung. I mowed the dunged and plaif- 
tered land twice laft year, and once this; in every 
crop the plaifter has produced the moft. 

“ You will remember, in all experiments with 
clovgr, to mix about one-third timothy grafs leed j 
it is of great advantage in ferving as a fupport for 
the clover; it very ’much facilitates the curing of 
clover, and when cured is a fuperior fodder, 

** The plaifter operates equally as well on the 
other grades as on clover. Its effefl is faid to be 
good on wheat, if fown in the fpring; but I cannot 
fay this from experience. On Indian corn I know 
its operation to be great; weufe it at the rate of 
a table- fpoonfiil for a hill, put in immediately after ' 
(feeding. 


<u 


“ From 
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« From fome accurate experiments, laft year, 
made and reported to our Agricultural Society, 
it appears that nine bufhels of additional corn 
per acre were produced by this method of ufing 
plaiftcr. 

** As the ufe of this cheap and extraordinary 
manure has now become very general in this State, 
and many accurate and judicious farmers are now 
making experiments therewith, I doubt not but its 
ufes, at the clofe of the feafon, will be better known 
and further extended ; when I (hall be happy to 
make a communication thereof to you. 

“ I am, &c. &c.” 


Article XV. 

An Account of an Experiment actually made to 
difcover •whether whole Potatoes or Cuttings 
are to be preferred in planting , &c. 

[By Mr. Joseph Wimpey.] 

17 ARLY in the fpring of this year I had a large 
quantity of potatoes, out of which I felefted 
forty-eight bufhels of the faireft for fets. The 

ground 
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ground intended for them, the fummer before, had 
borne oats and vetches, which were mowed green, 
and given to the horfes in the liable; after which 
it was depaftured till January. It was then clean 
ploughed, and lay till the end of March. Twenty- 
four cart-loads of long dung, forty bufhels to the 
load, were then lpread over it equally. Furrows 
were then drawn the length way of the field, at a 
yard diftance from each other. In eleven of thefe 
furrows, containing fixty perch or pole, were dropped 
fourteen bufhels of whole or uncut potatoes, the 
fize generally from a large pullet’s egg to that of a 
goofe. The remainder of the ground, being 265 
poles, making in the whole 325 pole, or two ftatute 
acres ar d five pole, was planted with thirty-four 
bufhels of cut potatoes, ’being the remainder of the 
forty-eight bulhels. Thefe were cut moftly out 
of large potatoes, is pieces about the fize of a large 
pullet’s egg. The largeft were cut into fix or 
eight pieces, the Idler into,, four; being careful to 
prelerve a proper number of eyes or buds in each 
cutting. The fets of both cut and uncut were 
planted about fourteen inches afunder, in the rows. 
The furrows were turned out with a plough having 
a double mould-board, which, when planted, were 
compleatly qjpered by running the fame plough up 
the middle of each interval, which threw the mould 

hlaf 
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half one way an i half the other.and isthefpeedie/f, 
caheft, and cheapcll method of planting l am ac- 
quainced with. Tne ground was planted the * 4 ™ 
and i$th days of April Jail. 

In June they were horlb-hoed with a {mail one - 
wheel plough, which I keep for horfe-hoeingj and 
this was all the labour and expence bellowed • pon 
them during their growth. 

The 30th of Oflober the taking of them up was 
compleated. The whole produce was only 378 
bulhels j — a very indifferent crop ! little more than 
half the acreable produce of laft year. The ex- 
pence of ploughing them up, harrowing, dragging, 
picking up, loading, carrying home about a quarter 
of a mile, unloading, and carrying .ito the barn, 
&c. was not quite 3d. a bag, or id. a btifhe The 
ftate of the account, in a comparative view, I make 
out as follows: 

The meafurc of all the ground planted was 325 
poles. The whole produce 378 bulhels. The 
meafure of the ground planted with cyt potatoes 
was 265 poles; the produce 31a bulhels. The 
ground planted with whole or uncuL lets was 69 
pole, and the produce of the fame 6&Dulhel$< 

Now, 
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Now, if 325 poles, the irk r.'.c&furc of the 
ground planted, produced j . Uien 265 

poles fhould produce 308 buibc , , . r the frac- 

tions) but this quantity of ground prune - - il ""t 
potatoes) produced four bufhels more re.*. u 
is, 312 bulhels. Again, as 325 poles produced 378 
bufhels, then 60 poles fhould have produced 69 
bufhels .1 j but it produced only 66 

bun •i.~h i. upwards of three bufhels fhortof 
its p>: -portion. It.s true the difference is too tri- 
vial to be worthy of notice; but what it is, is in 
favour of the cot potatoes. With refpedt to the 
5 viva Me prt. l-re, then, it is a matter of little im- 
portance whether the ground be planted with fut 
or uncut potatoes. 

Tflk ’acreable ‘produce being nearly the fame, 
\vh -i.i plvrf' .i v.th whole or cut potatoes, the 
grfca- a:, in tcreiHng comparative queftion remains, 
vi e What is the difference of the expence in the 
planting of cut or uncut potatoes? which is very 
hitisfaftorily afeertained as follows; 

If 48 bufhels, the whole quantity of fets ufed, 
produced 378 bufhels, then 34 bufhels, the quan- 
tity cut, fhould produce 267 bufhels; but they 
produced 3 1 2,*which is 45 bufhels more than the 
proportion. Again, If 48 bufhels produced 378 

bufhels. 
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bufhels, then 14 bufhels flaould have produced no 
bufhels; but 14 bufhels of uncut produced only 
66 bufhels, which is 44 bufhels lefs than the pro- 
portion. A preference of 40 per cent, in favour of 
cut potatoes, in comparifon with whole fets ! 

By this ftatement it clearly appears, that any 
quantity of land planted with potatoes cut into 
pieces of the fize above-mentioned, will, ceteris 
faribus , produce as great a crop as an equal quan- 
tity of land planted with untut potatoes, the weight 
of which fhould be 40 per cent, more : for example. 

To plant a ftatute acre with potatoes as above, 
would require of uncut 37 ' bufhels; of cut only 
20", bufhels, the difference nearly 17 bufhels ; 
which at 2s. 4d. per bufhel, the price they* Lid at 
in March and April laft, amounts to il. 19s. 8d. 
an objeft much too confiderable to be negledted by 
the planter of many acres, even when the price 
may be as low as 3s. a fack. 

N. B. Potatoes in this county are ufually fold by 
the bag. By a bag is underflood a fack which will 
hold four bufhels of corn, 9-gallon meafure, which 
they fill as full as they can to admit of its being 
tied ; and the ufual weight is 1 2 fcore or 2401b. 
This fack holds 3 bufhels of potatoes heaped. 


The 
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The foregoing experiment was conduced with 
all imaginable care and precifion, the fa£ts are truly 
ftated, and the writer hopes the calculations are juft. 

P.S. In clafs 3, article^ a premium is offered 
to the inventor of the beft new-conftru&ed plough 
for ploughing up potatoe-crops, by which the work 
may be done with the leaft lofs or damage to the 
crop. As my method of taking up potatoe-crops 
is not attended with the leaft lofs or damage, and 
is, I conceive, as expeditious and as little expenfive 
as can be defired, I requeft leave to lay it before 
the Society. 

As obferved before, I plant my potatoes in rows 
with intervals of about three feet, for the conve- 
niency of horfe-hoeing them. When the haulm is 
decayed, I proceed to take them up in the follow- 
ing manner: — With *a common foot or one-wheel 
plough, much ufed in this part of Hants, and in 
Wilts ; the ploughman having fir ft taken out the 
coulter , and adjufted the wheel fo as that the point 
of the fhare may be deep enough to pafs under the 
bed of potatoes, he begins at one end juft under the 
middle of a row, and with one furrow turns them 
out on the furface of the ground. Two or three 
boys or girls follow the plough,’ and pick them up 
as they appear ; fo that the ground of one row is 

cleared 
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cleared before the ploughman has finilhed another, 
and thus they proceed without the leaft hindrance 
or interruption to each other. 

When the whole is ploughed and picked in this 
manner, a pair of drags is run over the whole, 
which feparates and expofes the potatoes that may 
happen to adhere to the clods of earth, which are 
then alio picked up and the grounds nearly cleared. 
The feafon being now come for fowing wheat, the 
ground is clean ploughed, and the few potatoes that 
may poffibly remain fully expofed to view, which 
being alfo picked, the ground is rendered very clean. 
—-In this way the whole expence of harvefting the 
crop is little more than picking and carrying home; 
for the expence of ploughing, See. is little, if any, 
more than would have been incurred in tilling the 
ground equally well for the wheat crop. 

Now I think it impoflible, by any invention or 
device whatever, to ‘take up a potatoe-crop with 
lefs lofsor damage. The crop of the above expe- 
riment was taken up under my own eye, and I with 
great truth and confidence aver, that there were not 
fo many as a fingle gallon bruifed, cut, or damaged 
in the leaft degree whatever. 

Worth- Bcckhampton, 

1789. 
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Article XVI. 

On the Rotation of Crops ; — the Advantage ‘of 
Carrots as a Food for Cattle , &c. 

Stifted-Hall, near Braintree » 
Sir, Nov. 25, 1788. 

T Should be happy, by fome agricultural commu- 
nication, to acknowledge the honour of your 
application to me from the Bath Society: but, 
on fo fmall a fcale of arable land as mine, kept 
more for family convenience than amufement, 
where a regular courfe is followed, not an expe- 
riment tried, nor an improved inftrumcnt ufed; 
fcarcely any thing but tirefome repetition can be 
fent. or what is known by general experience, ufe- 
lefsly confirmed! I have twice gone over on my 
four arable fields in ‘the following rotation of crops, 
with only one plowing for each crop: — Oats, with 
rye-grafs, the grafs Jprinkled with dung and earth 
mixed in the winter, and ccnjiantly fed till the fuc- 
ceeding autumn •, then wheat ; next, the fmall for- 
ward Spanilh bean, planted in two rows, on four 
furrows, and three times hand - hoed j after thefe 
oats, See. again. I am convinced with fuch hoeing, 
manure , and feeding , this very fimple courfe of crops 
may be followed as prod u (Stive, for two rotations} 

at 



t 238 ] 

at the third, a fallow to me feems ejfential, in the 
loom of the beans; as no hoeing with us 
keeps the foil , in fufficient purity for any longer 
term, without a compleat year's fallowing. On this 
fallow, in the next year, barley, as more valuable 
than oats, fhould be fown, with rye or any other 
grafs, clover, or trefoil ; and then the old rotation, 
with one ploughing, come forward again. I am fa- 
tisfied any fallow might be avoided, though I doubt 
whether with any equivalent advantage, if more 
ploughings were afforded towards throwing the 
wheat-ftubble into ridges of four furrows, planting 
two rows of beans on each ridge, hand-hoeing thefc 
three times, the hoer always walking in the furrow, 
and drawing his weeds there, and then ploughing 
thefe furrows up again to the ridge, with a double- 
breafted plough and one horfe. The imperfection 
of our hoeing, expenfive as it. is, (for three times 
hoeing my beans come to 1 3s. per acre) arifes, in 
fome degree, from the labourer following his hoe, 
and at every ftep treading in the weed it has re- 
moved ; which mull be the cafe in flat work, whe- 
ther, at only one ploughing, the land be thrown into 
ftetches, (beds) as with us, of eight, twelve, or fix- 
teen furrows. But on the ridge of four furrows, 
this notorious inconvenience is, as I have obferved, 
avoided; the furrow is the path for the hoer and 

the 
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the place for the weeds; From which they are again 
difplaced and prevented rooting at every hoe ng, by 
the double-breafted plough. 

About an acre, in the above rotation, of my 
bean-field, I have applied, as a winter vegetable, to 
carrots. The produdt, with fo little ploughing and 
no manure, has been, on an average, only about 
400 bulhels per acre. I am however fenfible they 
will amply repay every expence of the fineft culture; 
and fhould, from their extenfive utility, on found, 
deep, and friable land, be every where attempted. 
Mine, in general, is far from being their proper foil. 
I fow in March, or April; hoe three times; harrow 
after each hoeing; have fometimes left them in the 
land till after Chriftma,?, and taken them up as 
wanted ; but lately have taken them up in October, 
in dry days, put them diredUy into fmall upright 
cocks of ten bulhels each, entirely covered, with 
the tops cut off; they thus appear to dry better than 
in any other mode; and, with very little lofs, to bear 
the weather. If, after being thus dried, they are 
carried into any barn, or Ihed, it will be better, if in 
large quantities, through the hazard of heating, not 
to pack them clofa but rather throw them promif- 
cuouly into heaps , with a little ftraw over them. 
Some of my neighbours, who have been induced 
by me to try them, on a rather larger Jcale, with 
finer 
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Jhter culture, and frejher foil, have raifed froni fix to 
nine hundred buihels per acre, and applied them 
more profitably, as well as more generally, than any 
other winter herbage, to deer, lheep, bullocks, cows, 
and horfes. At the loweft calculation they arc, 
from our little trials, efteemed to exceed turnips in 
value one-third, as to quantity of feed; but are far 
iuperior in what arifes from convenience. For the 
{table, where to us they feem to be a perfect fubftitute 
of corn for all horfes, at leaft not ufed in any quick 
work; and partially fo, with corn, for thofe that are. 

The comparifon (tilths for each alike) betwixt 
the produce and value of an acre of oats, and one 
of carrots, one bufhel of the latter prefumed equal 
to one peck of the former; and each eftimated at 
fix-pence, will, I conjecture, (land thus: , 

One Acre of OatJ, Dr. 

€■ s- <*• 

Seed, four bufhels - - -080 

Mowing - • - - -020 

o 10 o 

Per Contra , Cr. 

Five quarters of oats, at 16s. per quarter, 

being 160 pecks, at 6d. per peck - 400 

Deduct - o 10 o 

Net profit - 3 10 o 

One 
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One Aire of Carrots , T)r. 


Seed, eight pounds - 

£. s. 

d. 

0 8 

0 

Moeings thrice - 

1 10 

0 

[fanowings - 

0 3 

0 

Digging up, gatherings and cocking, at i 

d. 


per builiel, 400 buihels 

1 13 

4 

* 

£-3 14 

4 

Per Contra, Cr. 

£■ *• 

d. 

400 bufhels of carrots, at 6d. per bufhel 10 0 

0 

Deduft 

- 3 14' 

' 4 

Net profit 

- 6 5 

8 

Net profit oats 

- 3 10 

0 

Exccfs on carrots 

£* *5 

8 


When perfedlly dry, ncj wafhing of the carrots is, 
in gegeral, neceflary for any cattle, except horfes 
regularly kept in the liable. This is undoubtedly 
a little additional troifble and expence. We fow in 
March. If the weather continue dry, it will be 
fome weeks before this plant -appears, and fo very 
delicate, as to make the firft hoeing, or rather weed- 
ing, which muft be as early as their ftrength ad- 
mits, extremely tedious and troublefome. In about 
.a fortnight their root will be fufficiently fixed to 
bear harrowing, by which their growth will be pro- 
moted, and the land cleaned ; and the treading of 
the horfes will not hurt the plants. In about a 
Vot. V. R fortnight 
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fortnight more the fecond hoeing, to let them out 
at fix inches fquare,'will follow, and a fecond har- 
rowing; the third, if at all neceffary, juft as the 
ftate of the foil and growth of weeds may require; 
for as to the carrots, their nourifhment is drawn 
from a bed fo much deeper than that of weeds, as 
not to be at all injured in their progrds, though 
dilgraced in their appearance, by fuch company. 

Such are my trivial attempts, on a few acres in 
agriculture: — To the adventurers in it, on a large 
fcale , I look up with fomewhat of veneration, as 
the beft fubje&s of the ftate, and the firft friends 
of man; but which, in this kingdom, as the fource 
of all permanent manufacture, and fair commerce, 
inftead of receiving every political encouragement, 
is burthened with every oppreflion that the fpiric 
of monopoly can devife, the cunning of trade de- 
mand, and the intereft of corruption fupport; and 
confequentfy the large capitals feduced into every 
fpeculation and purfuit, except that which pro- 
mifes an ampler and furer, though flower return, 
and far more congenial with that habit of patient 
induftry, and exaCt ceconomy, to which alone 
wealth Jhould appertain , — the perfect cultivation of our 
foil . — A fourth, probably, of this Ifland is nearly 
wafte; wanting only an encouraged cultivation to 
afford employment and comfort to that numerous 

poor. 
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poor, which the manufacturer rears for the land- 
holder, under a rate of two millions per annum to 
fuftain j and which remains a mark of more barba- 
rous folly in this refined age of arts, mamfaBures, 
and commerce, than of tyranny in *-hat grofs one, 
when feudal dignity demanded fuch a rangt for its 
favage chace. What does that kingdom merit, 
that prefuming to take the lead in wifdom amongft 
the nations of the earth, yet, for want of the moft 
obvious exertions of benevolence, in the publick en- 
couragement of rural induftry, fpurns at the very 
means that Providence offers for its peaceable great- 
nefs — at home j — and madly thinks of gaining power 
and commerce, and prefer ving its freedom , by fquan- 
dering wealth and population in the acquirement 
of dominion — abroad ; — thus placing itfelf in a date 
of conftant jealohfy and fear with one-half of the 
world, and counteracting the very advantages of 
that commerce it would thus violently enfure, by 
the enormous burthens, efi^ntial at all times to 
guard againft, and frequently to fupport, the wars 
refulting necefiarily from fuchmiftaken policy? 

I am, Sir, 

Your obedient fervant, 

CHARLES ONLEY. 

R 2 
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Article XVII. 

Aft Enquiry concerning the Smut in Wheat. 
i. Of its Caufe. 2. Of the Means of pre- 
venting it. 3 . Of its Remedy. 

M ANY are the noftrums which are laid to be 
infallible in preventing or remedying this 
common evil} and many more are the pretenders 
to choice fecrets, which are effectual, certainly, to 
the fame moft valuable purpofe. But every prac- 
tical farmer of common obfervation knows, afiii- 
redly, to his forrow, that in unfavourable feafons 
none of the boafted means he has ufed hath ever 
effectually anfwered his purpofe. 

The iarft ftep towards the remedying any evil 
either in the animal or vegetable kingdom, is the 
true knowledge of its caufe; without it, all is 
quackery, and too often the artifice of defigning 
adventurers, who hope to make a Unifier advantage 
of the weak and credulous, who arc too apt to fwal- 
low the hook which is covered with a gilded bait. 
Every one embraces with pleafure what he is per- 
fuaded will promote his intereft. 

The previous queftion is, what is the caufe which 
generally produces the fmut in wheat? 


To 
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To this no pofitive or probable anfwer has been 
given. It has been generally fuppofed, if one may 
judge by the means commonly ufed to prevent it, 
that it proceeds from the feed, whole Jiamina , by 
fome means or other, have been viti-'ted; for all 
the means of prevention I ever heard of, were 
ufed in the preparation of the feed previous to its 
being fowed. 

The moll common method is brining and liming 
the day before lowing, which is done either with 
fea-water, the brine of meat, or of fea-falt difiolved 
in water made ftrong enough to bear an egg. To 
this, fome whimfical people have capricioufly 
added feveral ingredients, which are much more 
likely to deftroy the vegetative principle of the feed, 
thaw to remedy .any evil the rudiments of which 
might latently fubfift in it. To this purpofe, flour 
of brimftone, aloes, copperas, and verdigreafe in 
fine powder, afiafeetida, and even arlenick, have 
been recommended to be infbfed in the pickle ; but 
this is fo very abfurd, and even dangerous, that men 
of fober comtnon fenfe are both afraid and alhamed 
of the practice. 

The practice of brining and fteeping was fug- 
gefted by accident, eftablilhed by cuftom, and 
Continued againft all reafonable conviction of its 
R 3 Utility. 
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utility. In unfavourable feafons, every one knows, 
that fmut generally prevails in fpite of every pre- 
caution that has been hitherto taken. Brine, 
pickling, liming, change of feed, and feed of one 
year old and upwards, avail nothing. In cold wet 
fumniers the fmut prevails, notwithftanding the 
ufe of every means which invention hath urged, or 
ingenuity pra&ifed. 

The circumftances that firft attracted my notice, 
and engaged my attention to this fubjedt, were as 
follow: — Some years fince I fet a ridge with wheat, 
by way of experiment, in rows at various diftances; 
in the courfe of the fpring it was hoed two or three 
times, and was as healthy, vigorous, and fine, as ever 
was feen. In general it was from four to five feet 
and a half high, the ftraw uncommonly large; , and 
ftrong, and the ears from four to five inches and a 
half in length. No corn ever appeared more pro- 
mifing. Thus it continued till the bloom appeared, 
about the middle of June. The weather then be- 
came wet and cold, and frequently deprived the 
corn of what is ufually called its blofioms. Before 
the end of the month, the ears put on a fickly 
look, and upon examination, it was found amazingly 
fmutty; more fo, indeed, than I had ever ob- 
ferved any before. In vain I examined the roots,, 
the ftraw, the joints, &c. all appeared found and 

perfect. 
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perfeflr, till I came to the ear j there the evil began, 
but from what caufe, or by what means, not the 
leaft veftige could be found. 

As the plants were vigorous, perfectly healthy, 
and found, till the bloom appeared, anu then turned 
fickly and diltempered, and at length immoderately 
fmutty, it feemed very clearly to follow, that it 
could not be owing to any imperfection in the feed, 
but entirely to the inclemency of the air, which 
by fome means or other infected the grain in its 
x embryo-hate, and converted the milky fubftance, 
which conftitutes the meal or flour of the corn, 
into a black, feetid, unwholefome powder, known 
by the name of fmut. 

Strongly imprefled with this opinion, I deter- 
mined to embrace every opportunity of gaining all 
poffible information on the fubjeCt. For fome two 
or three years the feafons were favourable, and af- 
forded no opportunity for,, obfervation ; but 1787 
was an unprofperous year, and gave us fmutty 

'i m 

wheat m abundance. Yet though I was very at- 
tentive to its progrefs after it was difeovered, I 
.gained no additional intelligence refpedting the 
caufe ; but a full confirmation of my former opi- 
nion, that the fmut was generally, if not totally, 
caufed by the inclement and vitiating principles of 

the 
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the atmofphere which happened at the time of its 
bloffomingi for till then it was free from every 
appearance of defect whatever. This, however, 
did not relax my refolution of endeavouring, by 
every means in my power, to inveftigate the true 
cauie; whether it originated from any defect or 
imperfection in the feed, or was principally owing 
to a deftroying diftemperature or blighting prin- 
ciple of the air. 

The next year, 17 88, was very favourable to the 
growth and ripening of wheat. The fummer was 
dry and healthy, and the corn found and good., 
though the ftraw very fhort and fcanty. The feed 
I fowed was of my own faving, of the fame year’s 
growth, and fowed on the fame land, without any 
change whatever, yet I had no fmutty wheat that 
year, and therefore no opportunity of making re- 
marks. The next feed time I had a mind to try 
the white cone wheat, and therefore procured my 
feed from a different county, and took all the ufual 
precautions to guard a gain ft the imut. The feed 
was perfectly found and good, yet I had not a 
ground that was perfectly free from it this year, 

Mcft of my wheat this year was fown in drills at 
various diPiances, for the fake of experiments, and 
was all horfe and hand -hoed. In the months of 

April 
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April and May it was amazingly fine, fo as to b 
the admiration of all that faw it. The farmers in 
the neighbourhood declared they had never fien 
any thing equal to it before, for height, fize, vi- 
gour, ftrength of ftalk, and length of ea*\ In this 
fiourilhing ftate it continued till above the middle 
of June. About this time the weather grew cold 
and ftormy, and continued fo till towards the end 
of July, a few fine days intervening. The wheat 
was now in full bloom, but frequently ftripped of 
it by the hafty Ihowers that fell. Such, however, 
is the wonderful ceconomy of nature, that if wheat 
be ftripped of its bloom by the intemperance of the 
weather, a fine warm day reinftates it, and the 
bloom becomes as fair and promifing as ever. 
This I have obferved it to do feveral times in alter- 
nate* fucceflion; but there is a limit which the re- 
turn of the bloflbms cannot furvive, and if it hap- 
pen before the embryo is duly impregnated, then 
the kerning or granulating fucceeds badly, and at 
fiarveft the corn proves defective and fmutty. 

During the growth of the corn this- year (1789) 
I was very attentive to it from the firft appearance 
of the ear in the fide of the ftalk to the time of 
its maturity. Soon after the ftiowery time above- 
mentioned, I obferved a great number of the ears 

turned 
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turned quite brown, as if they were ripe j but upon 
examination they proved to be abortive ears, with- 
out any corn in them; they handled as loofe and 
foft as corn that had been threlhed. This cir- 
cumftance furprized me very much. To fee corn, 
which fo fliort a time before was fo very fine 
and flourishing, prove to be nothing more than 
chaff, was exceedingly mortifying indeed ! I ima- 
gined the roots had been deftroyed by fome in- 
left or reptile ; but, upon examination, I found 
them as found and perfeft (as indeed was the 
whole plant, the ear only excepted) as corn could 
poffibly be. 

Soon after this, I obferved the fouth fide of one 
of the fineft fields was grqwn very fmutty. It was 
fufficiently difcouraging to fee corn five feet high, 
with ears five or fix inches long, and as healthy 
and vigorous as ever was feeh, in a few days con- 
verted into fmut. This unwelcome circumftance 
furnifhed opportunities, more than enough, to ex- 
ercife the moft inquifitive mind in fearch of the 
caufes of thofe evils, which blaft at once the hopes 
and expectations of the moft fagacious and in- 
duftrious hufbandman. To inveftigate the caufe, 

I began by examining the roots of the fmutty ears, 
then the ftems or ftravv, the joints, and every part 
up to the car, in any of which no defeft whatever 
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was to be found. I had not proceeded far, how- 
ever, before I obferved, that both fortuity and 
found ears were frequently produced and nourifoed 
by the fame root, and confequently were both 
produced from one and the fame individual feed. 
This circumftance alone goes very far 'owards 
proving, that the caufe of the fmut does not exift 
originally in the feed ; for if its Jtamina were vitiated 
or corrupted, it is not poflible to conceive that it 
fhould produce plants found, healthy, and vigorous, 
for eight or nine months, and then fome ears full 
of corn perfectly found and good, and others no- 
thing but fmut balls. 

Not fully fatisfied with this, I purfued my in- 
tention, and fpent mush time in examining the 
Jimmy ears j 1 foon difeovered it was no very un- 
common thing for the fame ear to contain both 
found and fmutty corn. 

In fome ears the tops were moftly fmutty, and 
the bottoms found ; in others the tops were found 
and the bottoms fmutty j but more generally, one 
fide of the ear was all fmut, and the other moitly 
found. One of the laft ears I examined contained 
forty fmut-balls, twenty-one corns that were per- 
fectly found and good, and five corns that had one 
end fmutty and the other found. 


From 
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■' From this ftate of fa£ts it is hardly pofiible to 
refift the conviction that the fmut is caufed by the 
inclemency of the atmofphere, and that 'conftantly 
and invariably in the feafon of its blowing. 

To fum up the whole of this matter then, it 
feems as certain, as demonstration can render it, 
that the fmut is not owing to any defeCt or imper- 
fection in the feed, but entirely to fome corrupt 
vitiating piinciple of the atmofphere, in the blow- 
ing feafon, which blights and deftroys the grain in 
fome fliape or another, according to the time it has 
been blowing, when it is (truck with the blight. 
Thofe ears which are totally deprived of their blow- 
ings at the beginning of the feafon, before the corn 
in its embryo ftate is duly impregnated with the 
farina fecundans , or male duft, become abortive, 
and are abfolutely without any corn at all. Thofe 
that are further advanced, alid have the embryo 
formed ready for impregnation, if in that ftate they 
are deprived of the •fecundating principle, either 
wholly or in part, the milky matter, which confti- 
tutes the fubftance of the grain, for want of the vi- 
vifying principle, is wholly, or in a certain propor- 
tional part, converted into a ball of black- (linking 
powder, or fmut. Sometimes, even after the corn 
is well formed and filled with the milky juice, fuf- 
{icicntly impregnated with the male principle, it is 

ftrucl^ 
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ftruck with the blight, which, though it come tod 
late to prevent the perfection of the vivifying prin- 
ciple, and thereby render it unfit for feed, yet it is 
little more than two rinds, it being in a manner 
ftarved, the meally fubftance of which the flour 
confifts being almofl: entirely wanting. 

From all this it very clearly appears, that all the 
boalted fteeps prepared for preventing the fmut are 
chimerical, and void of %11 reafonable foundation 
whatever. In warm dry healthy furnmers the finut 
is feldom if ever found, though the land be fown 
with feed that is fmutty, and without any prepara- 
tion at all. I would however recommend wafning 
the feed in fair water a day or two before fowing. 
By this means the light imperfect corns, chaff, and 
feed a>f weeds, if pny, are feparated from the feed 
corn, fwim at top, are eafily fkimmed off, and the 
remainder rendered much more clean and perfect. 

The writer has now feveraj experiments, in pro- 
fecution, by which the above obfervations may pro- 
bably be fatisfaftorily confirmed, which he hopes to 
have the honour of communicating in due time. 
He does not prefume to claim the promifed pre- 
mium, being fenfible he has not performed the 
literal conditions, which he apprehends no power is 
by any means equal to but that only which “ rides 
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« in the whirlwind, and directs the ftorm.” The 
Power which is competent to the prevention of the 
fmut in wheat, is equally fo to the prefervation of 
the bloom of the fruits of the orchard, the hop gar- 
den, from the maggot in peas, the black dolphin in 
beans, the fly in turnips, and the caterpillar in all 
the cabbage tribes, whofe devaftation at this very 
time has laid the whole country wafte. Inftead of 
cabbages nothing is to be feen but the bare ribs of 
the leaves, like mere fkelefons, the hearts, &c. being 
entirely deftroyed. 

However great the evil be which attends a crop of 
very fmutty wheat, the found grain may be made 
clean, fweet, and wholefome, with little trouble, 
and a moderate expence, as appears by the follow- 
ing account: 

In the year 1787 I had & great deal of very 
fmutty wheat, which would fell for little more than 
one-half, or at moft two-thirds of the price of good 
wheat, which put me upon making the following 
experiment: — I took about a gallon of the wheat, 
and put it into a pail of fair water, and ftirred it 
about well for a minute or two with a flubbed 
broom. It made the water almoft as black as ink. 
This water was then poured off, and a fecond added, 
in which it was again very well ftirred, and then 
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poured off as before. This cleared it entirely from 
the fmut and all difcolouring matter. Then, when 
it was well drained, it was put into a broad /hallow" 
pan and fet before the fire, when in a fhort time it 
became dry enough to grind; for (laying fo (hort a 
time in the water it imbibes very little of it, and 
what adheres merely to the fuperficies is foon ex- 
haled by a moderate heat. When dry it was no 
way diftinguilhable from the cleaned and founded 
wheat, but by the fuperior brightnefs of the colour. 
It had a fairer and more delicate complexion than 
unwafhed wheat, by which it was to be didinguifhed 
only,' even by thofe who had long dealt in the ar- 
ticle and were in the fecret. Encouraged by the 
fuccefs of this experiment, I had a load of it waflied, 
fent it to a malt-houfe in the neighbourhood, and 
hadit kiln-dried »by a very moderate fire. I fent a 
fample of it to market by a neighbouring farmer, 
of long experience, without taking any notice to 
him of what had been done. I le laid it was a very 
bright pretty fample, but did not difeover it had 
been fmutty or waflied, till he had flicwn it to a 
miller of great bufinefs, who prefently knew what 
mud have caul'ed its brightnefs ; at the fame time 
he owned it was not a penny the worfc, as it was 
now clean and fweet, and perfectly dry. The wade 
in wafhing and drying was about two bufhels ; ten 
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{hillings I paid the maltfter for drying, &c. which 
made the expence about a guinea, whereby at lead 
three or four 'were faved. From this account it 
appears, that a fmutty crop is not an evil of fuch in- 
tolerable magnitude as hath been generally thought. 

In the conditions of the premium, it feems, are 
involved, what is impracticable and impoftible. In 
the above account the writer flatters himfelf, that he 
has thrown as much light upon the fubjeCt as is 
difcoverable by human means, and begs leave to 
fubmit it to the candid confiderstion of the honour- 
able Society, whether fuch an inveftigation merits 
their approbation and encouragement or not. 

Premiums offered for preventing evils which ori- 
ginate from intemperate feafons and deftroying 
blights, may excite invention, artifice, cunning, 
impofture, and deception, but can never extend the 
boundary, or expand the circle of human know- 
ledge, or human powqr. He, and He only, who 
can repel the malignant blafis of the Eaft, fraught 
with myriads of confuming infects, which originate 
from what and where none but Omnifcience knows, 
and fubftitute the foft, healing, balmy zephyrs of 
the W eft, can reward the labours of the induftrious 
hufbandman with plenty and happinefs! 
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Article XVIII. 

Of River Weeds as a Manure. 

[Ry Mr. John Wagstaffe.J 
Gentlemen, 

|N my communication to you, inferted in your 
fourth volume, concerning the extraction of 
river weeds with their roots, but more particularly 
of the river conferva, as a manure, I propofed to 
give you a recital of farther experiments then be- 
gun, but of which therelult was uncertain. 

In the courfe of my addrefs I had fpoken with 
a degree of confidence of the expected fuccefs of 
a barley crop, in fucceffiop to the turnips, of which 
I gavj.* you an account. I have now to add, that 
my confidence had not betrayed me into a miftaken 
eftimation of this new* manure, as on lefs than one 
acre and three roods, I had off fevcnty-fcven Win- 
chefter bufhels of malting barley, befidcs three 
bufliels of a lighter quality. The quantity of this 
produce may be afcribed to the general well ma- 
nuring for turnips with common dung; bur on 
thofe fpaces where none of that extended, a larger 
produce was apparent; and even on the ..orft part 
of a field dibbled with wheat, and where, from its 
quite oppofite quality to a gravelly height on which 
Vol. V. S the 
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the weed-manure was fpread, half tleril as this fpace 
was, were produced ears clofer, larger, and with 
fuller grain, than on a deeper foil extended on a 
level round it, which had a natural advantage, and 
a drelfing of common manure. 

On a part of that Ipace which I have in the 
former experiment mentioned, where this compoft 
was almod entire, and where favoy and turnip cab- 
bage grew, in the fpring of this year I planted ten 
whole potatoes, at about eighteen inches difhince 
from each other, whofc average weight was a^out 
four ounces, and equidillant; the parings of about 
fourteen potatoes in nine divifionsj the produce as 
taken up the beginning of Oftober, was from the ten 
whole ones twenty-nine pounds four ounces ; from 
the nine divifions of parings twenty- nine pounds 
twelve ounces. From among thefc latter (a cafe 
of foms admiration to me) there arofe the larged 
bulbs; two from thefe parings weighing thirty- 
one ounces : the two larged from the whole fets, 
twenty- five ounces: it may be requifite to remark 
that the parings were from larger roots than the 
whole fets. Thefe, from being pared thick, might 
have their grofs weight diminifhed about one fourth, 
the other three-fourths anfwered their ufual pur- 
pofes. It may not be an ufelefs intimation to 
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obferve that fu«h parings* in every foil and fituation 
adapted for the ufual feed, will prove an effe&ual 
fubftitute for the whole potatoe, and the farinaceous 
fubftance of this moft edible root may be applied to 
all its culinary purpofes. 

I have extended this river-weed compoft, the 
laft leafon, over a piece of land fown with turnips, 
which appear with a fuperiority to others bordering 
upon them. Another tradl of land Ipread folely 
with this compoft was fown with turnip-rooted 
cabbage, in the manner begun (I prefurne) and 
fuccefsfully purfued by Sir Thomas Beevor, as 
publilhed in your third volume* thefe are in a 
profperous ftate, and furpaffing in fize fome I had 
on better land the preceding year, which were well 
manured, but not with the river compoft. 

In fine, upon a review of the pad and prelent 
profperous appearance of every grain and foddering 
root, that it hath unfailingly and efFe&ually fup- 
ported, I cannot help being decided in my opinion, 
that on all arable lands, fuch only excepted as are 
fpringy, or liable to inundation, it may be more 
fuccefsfully applied than the very common and 
frequently repeated manure, by which foils are re- 
newed in their ftrength. 

S 2 
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The vaft quantities of rank weeds and plants 
which abound on the banks of the numerous rivers 
and ftreams of this country, feafonably cut, and 
fermented and incorporated with other articles, 
for manure, according to the judgment and con- 
venience of the farmer, might prove of no fmall 
national benefit. 

I am, Gentlemen, yours. See. 

Norwich, J. WAGSTAFFE. 

Nov. 2 6, 1788. 


Article XIX. 

On planting Trees on barren Heights. 

[By the Same.] 

Gentlemen, 

A BOUT twelve years fince a field of elevated 
land 'came into my poflefiion ; the height of 
it had been left uncultivated for a courfe of years, 
on account of its unproductive quality. The afpedt 
being open to the fouth, and its foil a deep fand, 
except its fummit, which was gravel j I with plea- 
fure embraced the opportunity of planting it, and 
had in view different fpecies of American trees, 
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raifcd from feeds about three years before, and 
which had in general exceeded in length of bole, 
for their age, ajiy of the native trees of Bi tain that 
I had known raifcd from feed. I therefore pro- 
mifed myfelf, in this heated afpedl, an ad\ antage 
approaching to that of their proper climate. At 
the fame time I planted pines or firs of different 
diftindtions, and of every fpecies of fo.eft trees 
frequent in our woods; and in which were included 
the three poplars, confidered as the aborigines of 
our country. 

The pines more generally died, (fave on the fum- 
mit) unlefs I here except the larch, which, if it 
lived, poorly throve ; the Americans lived without 
increafe, perifhing in the winter as low in their 
branches as their unvigorous fummer Ihoots ex- 
tended. The birch* and the fycamore fucceeded 
moderately on this fandy Hope, but no other wor- 
thy of notice, fave the whitq poplar and the afp, 
( pcpulus alba & tremula ) the former fucceeded 
with a fingle exception beyond any inftance of its 
growth I ever faw. A rooted cutting, tranfplanted 
here about five feet high, is now in height near 
or full thirty feet, is in girt eighteen inches five 
feet from the ground and thirteen feet up its trunk j 
I believe there are branches nine feet in extent. 
Yet this progrefs makes but a part of the obvious 

S 3 value 
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value of this tree* from its roots extending in 
every direction through the porous foil, new trees 
arc annually rifing, whole yearly lhopt is frequently 
more than equal to the ftature of the parent tree 
when firft planted, and the two earlieft of the off- 
spring, which arofe about fix years lince, are from 
thirteen to fourteen feet high. I don’t know that 
I am able to number the progeny of this Angle tree, 
a little copfe having fprung in an area of thirty- 
five feet diameter: many of the young ones are 
tranfplanted elfewhere. The populus tremula , which 
I have introduced with this, has the fame facility 
'of throwing out its lateral (hoots, but their growth 
is not equally vigorous with the alba, not is their 
wood in a ftate of maturity held to be of equal 
value. In fine, the motive to this recital is to 
carry an information of the experienced ufe that 
may refult from planting fuitably lofty ground, of 
fuch foil and expofure; whereby it may be com- 
pelled by the adaptation of a few proper trees to 
become an ornamental and beneficial wood, after a 
few years growth ; yet while their growth may fu- 
perfede the necefiity of planting other trees, their 
clofe and broad foliage, by excluding the fun, pre- 
pares the lhaded ground for the reception of other 
trees, that would otherwife have perifhed beneath 
his beams. I have in the laft four years replaced 
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with fuccefs many feminal plants, where a more ge- 
neral failure of their ipecies was known before. 

I can hardly quit the lingular and ufeful progrels 
of the Arbele, without mentioning its profpeCtive 
appearance when planted on a lofty fcite ; the filvery 
nether furface of its leaves, lifted by the gales, ex- 
hibits a fcenick beauty peculiar to itfelf. 

But fcenery was not my object, notwithflanding 
the frequent intimate union betwixt ufe and beauty; 
I meant only to illuftrate by faCts, that ground cir- 
cumftanced as the aforementioned may, by a judi- 
cious planting of thefe trees, be covered in a few 
years with a felf-propagating wood. A fall of the 
early matured timbers leaves room for the augmen- 
tation of their natural fucceffors, already coming 
forward, while their roots are extending to fupply 
the fpaces of thofe which are in fucceflion to be 
taken away; fo that in point of profit alfo, the ob- 
ject fully recommends itfelf. 

I had an intention of connecting with this the 
means purfued for correcting and planting a foil 
and fituation, in the greatefl extreme different from 
the foregoing, (boggy and morafiy ground) but 
having mifplaced fome minutes refpeCting it, I 
purpofe to take an early opportunity of recovering 

them. 
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them, and to tranfmit their purport to you; and am* 
with much regard. 

Your refpeftful friend, 

Norwich, JOHN WAGSTAFFF. 

Dec. 5, 1788. 

P. S. Jn your laft publication is given an invita- 
tion to counties remote from your own to fend 
fcions from known and valuable fruits within their 
diftrifts; I therefore wilh to inform you, that the 
longeft undecaying apple that I know of, well 
known here by the name of Beeftn,* and which 
anfwers every culinary purpofe, is frequent in the 
orchards of our farmers, and has fometimes been 
planted in hedge-rows, where they retain their prif- 
tine quality. Indeed, the prejudice of the country 
makes this apple to degenerate in any other county; 
but as this prejudice has no known fupport, I wifh 
it to be unregarded, and die growth of the tree ex- 
tended. It may poHibly degenerate filler than fume 
others, by its proximity to o r hcr fnecies of apples; 
but this poffible inconvenience may be guarded 
againft in the plantation. I therefore hold myfelf 
ready, at your time, if requefted through your Se- 
cretary, to tranfmit fcions of this fruit. 

* Kimti!, I no flout r, flam its r* J -d exactly rcfemblinj lliat, 

of the fid!- ci'tLj bc;jvt'. 
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Article XX. 

Bints for foisting various Kinds of Grain , from 
certain Phenomena of Nalur . . 

[By the Same.} 

Gentlemen, 

H AVING often been imprefied with the idea* 
that a better rule might be obtained for the 
fowing the various fpecies of grain, than what 
could be regulated by the calendar, I at length de- 
termined to make minutes of my own periods of 
fowing, as they were in coincidence with the blof- 
foming of well-known trees; or on the return of 
various birds of paflagej together with either the 
carliefi: voice or fong of either thefe, or thole .which 
are ftationary to our climate ; with other eafily 
obferved adjuncts, which might have a tendency to 
direCl this material bufinefs in agriculture. Not 
confining myfelf to my own* experiments, I made 
frequent remarks on divers of my neighbours, and 
endeavoured to afeertain the fullnefs or thinnefs of 
their crops, as they might be at various times fown, 
in correfpondence with the voice or appearance of 
many of the well-known fubjects of nature. Thele 
remarks have been continued through feveral years, 
t>y which I conceive I have often difeovered when 
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the Towing was too early in one year, which in a 
fubfequent one might be too late, though on the 
return of the fame days of the month ; yet from the 
latter circumftance more crops appeared to be 
leflened by a protraction beyond the beneath-recited 
periods, than Towing with the earlieft coincidence 
with them; to inftance the preTent appearance Tor 
the greateft produdt of barley, is from the feed 
Town on the earlieft found of the cuckoo, and while 
the buds of the black- thorn were yet turgid, than 
what was delayed to the frequent note of the former, 
and the expanfion of bloom in the hitter. 

It is poftible that the following hints may lead 
fome practical farmers to be directed by certain 
phoenomena of nature, that more generally occur 
within their obfervacion, as it is well known that 
there are local fubjedts in the vegetable and animal 
•kingdoms, that are not diffufcd through the nation; 
yet as thofe I have governed my obfervations upon 
are more general, I fhall therfore fubjoin thofe 
whofe appearance has been apparently mod propi- 
tious, when adapted to the Towing of the following 
grain, pulfe, and roots: 

Peas and Spring Vetches. As early as the lark 
arifes to fing, and partridges are paired. 


Oats. 
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Oats. When rooks begin to build, and the male 
blofloms (catkins) of the hazel expand and lhed 
their farina. 

Barley. At the earlieft difcovery of the cuckoo, 
and the white-fwoln buds of the blackthorn. 

Cabbage , and 'Turnip-rooted Cabbage. At the ap- 
pearance of the hyacinth, (blue-bell) and when the 
ring dove (wood-pigeon) begins to coo. 

Potatoes. When the wilding or crab apple is ia 
bloom; and perhaps the due period of taking them 
up is at the dropping of its fruit. 

Buck, or Prank. When the hawthorn’s bloom is 
goiftg off with a purple hue, and the young rooks 
are perceived out of their nefts. 

Turnips. When the elder flowers, and the early 
cherry ripens. 

Wheat. At the fall of the afhen leaf, or when 
the grey or Royfton crows return; but thefe being 
only local vifitants, moft of the inhabitants in fe- 
veral counties not being acquainted with them, 
their return is in correfpondcnce with the latefl 
fall of the acorn and the variegated appearance of 

the 
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the woods. On the appearance of the fieldfare the 
due period is pad. 

I think I am not deceived in my obfervation, 
that wheat thus timed is not winter-proud, and is 
lead hurt by its poflible feverity, tillering more 
freely in the early fpring, and confequently becom- 
ing more productive. 

This theory of fowing has been fuggefted, and 
if I remember right recommended by two didin- 
guifhed natural ids; viz. Doctor Stillingfleet, in his 
Calendar of Flora, and Doftor Goldi’mith, in his 
Hidory of Animated Nature ; nor was it unthought 
of in earlier periods of Kngli'Ti hufoandry: I have 
heard a provincial adage from the mouth of an 
ancient farmer, viz. 

“ When the floe-bufh is a.-, white as a flicet, 

“ ’Tis time to fow your barley, dry or weet.” [urf.] 

Indeed the principle, I conceive, is felf-evident, 
tc If the dork knows his time, and the fwallow his 
feafon of coming;” and as it is a faCt that the birds 
of paffage are not always periodical to a day, to a 
week, perhaps to a month ; it will almod be ne- 
csdarily educed, that their fubfidence is not pre- 
pared, that nature hath not undergone a change 
proper for their return, and in courfe flie is not 
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ready for a production that their appearance might 
denote the period for. 

I am not infenfible that an objection to this in* 
dicative fowing may arife, from the obfervation 
that the emblofTomed tree is often blafted, and the 
expectation of fruit defeated ; that nature herfelfj 
not being uniform in her promife of plenty, it 
evinces fhe can rear no certain ftandard to deter- 
mine the procefs of art. There is fome weight in 
the objection ; but as the cafual poverty of an in- 
duftrious ceconomift fubverts not the general fuc- 
cefs of oeconomy; and as there is lcarcely a general 
rule without exception, the objection is much 
weakened. 

I am, with refpeCtful regard. See. 

i 

JOHN WAGSTAFFE. 
Norwich , Sept. 9, 1789. 

1 

$3" It is with fome diffidence that we can allow Mr. 
Wagftaffe’s opinions to appear in this queftionable {hape; 
but lince he delivers them as the refult of continued obfer- 
vation, we are \\ illing to give him credit for care in his me- 
morandums. — And the fubject is worthy the confideration, 
at lead, of the practical farmer. 
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Article XXI. 

Remarks on Smutty Wheat. 

[By the Same.] 

Gentlemen, 

TT has been an eftablilhed opinion with moft 
farmers, that fmutty wheat, or that in which 
the black or fmutty balls are frequent, if fown, will 
affuredly be productive of a foul crop. And it is 
queftionable with many, if any cleanfing with water, 
orfteep in any lixivium, will thoroughly purge its 
foul quality, fo that no pollution be conveyed to 
the future produce. 

I therefore beg leave to recite an experiment 
which hath had a notable effeCt in obviating, as 
far as it has been carried, the fettied prepofleflion 
againft lowing any wheat apparently cleanfed of 
this contaminated quality. And what I hold of a 
fuperior ufc, a drain .of wheat has been procured, 
(by what operation of nature I do not profefs to 
have difcovered) which hath obtained the reputa- 
tation of one of the bell varieties known in the dis- 
trict in which it is grown. 

A neighbour of mine at Baburgh, a ipeculative 
and practical farmer, walked into a fmall piece of 

wheat 
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wheat which I had fown with blended but common 
(trains of wheat, and in his walk he gathered fome, 
ears of fmutty corn ; in the examination of which 
he detected in four of them eight or nine (bund 
grains; which grains he referved, and at the com- 
mon feed-time drenched with brine, which he 
ufually prepared for his feed, and planted them in 
his garden in the year 1783. Thefe grains pro- 
duced many ears in 1784, which were generally 
clofer fet, and more numeroufly productive of 
grain than the frequent (trains of wheat. He fe- 
leCted the clofer fet wheat, and dibbled in their 
grain, feparate from any other ;. the produce of 
which was about a quarter of a peck. In 1785 
thofe dibbled in the fame manner, that feafon, pro- 
duced in the following aiftumn about half a bufhel, 
which produced *by the dime mode about nine 
bufhels in 1787, which he principally retained, and 
had dibbled on feveral acres; the general produce 
of which, where he preferved his wheat unblended, 
was uniformly of the quality of the referved ori- 
ginal ears of 1784. In 1788 he diftributed for 
feed (above his own referve) to his relations and 
friends. I had four bufhels of this unmixed qua- 
lity, which preferved its fpecifick appearance, and 
attraded the notice of many farmers, one of whom 
has folicited and obtained from me twenty-four 
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bufhels ; and feveral bufhels befide are in refcrve, 
or already committed to the ground.* 

I found it difficult to be lefs circumftantial, if I 
would be explicit; and as a reference to what has 
been experienced, fpeaks more llrongly than mere 
defer iption, you will excufe a poffible redundance j 
yet 1 may add, that this peculiarly acquired wheat 
continues perfect in its quality, and largely pro- 
duftive of quantity. In the laft inftance none of 
its feveral promoters, but are ready and have de- 
clared, that their cafi has been from four to eight 
• bufhels per acre more than their ordinary produce 
on land equally tempered, and under a fimilar mode 
of propagation. I cannot yet (peak, to my own ab- 
lolute produce, as nearly kalf remains unthrefhed ; 
but I believe it will be more than. in proportion to 
the iargefi: quantity mentioned by my neighbours 
to have grown on ti»c land before. J may farther 
add, from different re] rcfeut.stions J have received, 
that it is perfectly dtvftid, through the feveral trials 
it has undergone, of dx polluted drain from which 
it originated. 1 repeatedly walked down the fur- 
rows where mine grew 7 , without detecting any ap- 
proach to limit ; nor has any difeovery of this 

* It'* i.'V T • •nnct ivir ,’s ixtendingr; at this time the clerk of the 
county (V. I'reiidi, elij;) h l .tting about live litres of the feed withiri 
a parudhikl diluidl of rliL Jty. 
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pernicious fubftance been made in what has been 
prepared for the ground, I therefore cannot but 
repeat, and conclude, that a variety as profitable, 
and a ftrain as pure, has arifen from this experi- 
ment as could have refulted from a more elaborate 
procefs ; and with a certainty that it has hitherto 
liiited all the land on which it has been tried. 

I am, your refpedful friend , 

Norwich, JOHN WAGSTAFFE. 

Oct. 2i, 1789. 


Article .XXII. 

Improved Method , of planting AJk for Hurdles , 
Hoops , Laths , Fencing , and what is termed 
PgJI and Billet for Collieries. 

[In a Letter to the Secretary.] 

Sir, 

lEING lately on a vifit to a friend in Warwick- 
fhire, who lives under Edgehill, I was greatly 
furprized to fee lome parts of the declivity covered 
with fine regular plantations of Alh, whilft the re- 
mainder was either overrun with fhort furze and 
rulhes, or drenched with ftagnated water. On 
Vol. V. T enquiry 
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enquiry I found that the improvement had been 
begun by my friend's father about twenty years be- 
fore, and has from time to time been extended 
both by father and fon : — That the average price 
of each acre, when cut at fourteen years’ growth, 
■was 70I. though the boggy part, before this mode 
of cultivation, was not worth a farthing. From 
the flocks or flumps when cut, a larger crop ac- 
crues the next fourteen years, and fo on perhaps, 
for more than a century. After each cutting it is 
proper to cover, or rather to earth up, the old 
flocks with the mould that may have fallen from 
the fides of the beds into the ditches. The ufual 
price of planting and fencing with quickfets is not 
more than 8 or 9 1 . per acre. The plantation was 
thus begun: — As the hill was to be drained, a line 
in the direction of the hill was drawn from the top 
to the bottom of the ground intended to be planted; 
the afh -plants of three years old, having their tops 
and roots fo cut as not to exceed eight or nine 
inches i.i length, were laid horizontally on the 
ground at the diflance of three feet and a half, the 
top part of each plant projecting about half an inch 
beyond the line : then the labourer, beginning at the 
lower end of the plantation, that the water may drain 
off as he goes on, and (landing with his back to 
the hill, with his fpade digs the earth from the 
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line on his right to the diftance of twenty-one 
inches, on his left to the depth of twelve or four- 
teen inches, or what he may think fufficient to carry 
off the water, and effectually to cover the roots of 
the plants: he then removes the line in a parallel 
direction three feet and a half from its former place, 
lays the plants in the fame order as before, and 
digs out the remaining twenty-one inches to the 
fame depth as before, and throws it on the left 
hand bed ; — thus a ditch of three feet and a half 
wide is effected: — and as each plant is three feet 
and a half afunder in the beds, and the ditch is of 
the fame width, each plant has a fpace exactly 
three feet and a half .fquare to extend itfelf in. 
Then the line is again removed three feet and a 
half further to the left, when the lame procefs again 
takSs place; care however Ihould be taken that 
the plants fhould neyer be laid immediately oppo- 
fite to each other, but one oppofite the opening be- 
tween two others, thus, ********* 

In this mode of cultivation, not only the land is 
effectually drained, but the plants have alfo a double 
portion of vegetable earth, and are thereby enabled 
to force their horizontal roots rapidly through the 
bed. Inexperience may perhaps objeCt, that the 
plants being laid horizontally will not make per- 
pendicular (hoots, but nature gives them a perpen- 

T a dicular 
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dicular direction, lay your plants in what mannef 
you pleale. After planting, no* further attention is 
required, but to cut off any crooked or ftraggling 
fhoots, and to hoe the plants for the firft four years; 
— the fences alfo mu ft be well fecured. Timber- 
trees may be planted to advantage in the middle of 
the beds, in lquares of fifty or fixty feet, and if oak, 
may probably arrive at maturity by the time the 
ftocks begin to fail. 

- The method of railing quick!* t hedges alfo in that 
part of the kingdom is a very improved one; which 
is to mark out the ground intended for die fence 
with a line, on which lay your quick fee plants, cut 
in the fame manner as the i.li, at the diftance of 
eight inches from each other; then cut a turf dole 
by the edge of 'he line eight inches thick, lay it 
when inverted upon the plants, and fo on till the 
whole diftav.e is compleated; then lay another 
row of plants at the fame diftance on this turf, one 
in the opening of that below, which cover with 
anctuw ..ef dug on the outfi.de of the other, taking 
care that they are both laid on an inclined plane 
from the ditch, which muft now be made by throw- 
ing up the earth dug under the turfs, to the depth 
of eighteen inches, to form the bank, and afford 
nourifliment for the roots of the plants. The hedge 
•'muft then De fenced with hurdles or pofts and rails, 

otherwife 
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otherwife the cattle will Toon deftroy it. In four 
or five years the hedge will be out of danger, if in 
the mean time it has been well weeded at leaft twice 
a year. The quickfets fhould not be tranfplanted 
into the hedges till they arc three or four years old, 
or about the fize of a large goofe-quill, and have 
been regularly cut down to the ground every year 
fince they firft made their appearance in the nurfery; 
— this procefs will increale their fhoots more than 
double. Any of the large roots, which are cut off 
on tranfplanting, will form new plants, if immedi- 
ately put into the ground about three inches diftant 
in the rows, and ten or twelve between the rows, to 
enable the hoe to pals between them ; — the tops 
fiiould be about half an inch above ground. Thus 
two years are gained in railing new plants, in lie ad 
of adopting the old mode from feed. 

* 

Should thefe obfervations be deemed worthy the 
attention of the Society, and calculated to promote 
the objeft of it, trie difieminatior. of ufdiii know- 
ledge, they are much at their fervice, from 

Sir, your very faithful friend. 

And obedient humble fervant, 

W. B. B. 


T 3 
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Article XXIII. 

On the Advantage of Hoeing , 

tin a letter to the Secretary.] 

Sir, 

r | 'HE Bath Society.frequently bellows premiums 
•*" on perfons who raife the heavieft and cleaneft 
crops of turnips, that have been twice or more 
times hoed. Might it not be right to extend thefe 
premiums to every fpecies of corn and pulfe, as 
none can doubt but thofe would receive equal be- 
nefit' from the ufe of the hoe? The farmer who 
may be tempted to introduce the hand or horfe-hoe 
through every part of his arable land, would find 
very little occafion to make ufe of manure, and 
might totally extinguiih both winter and fummer 
fallows. If he doubt the truth of this afiertion, 
let him try the hoe upon one half, or a lefs part of 
his ploughed land, without any manure, for five 
fucccflive years, and ‘cultivate the other part of his 
farm agreeably to his ufual mode, for the fame 
term of years, and I pledge myfelf, that double 
the crop will be obtained from the land whereon 
the hoe has been effectually ufed, to that which 
can pofiibly be raifed upon any lands that are ma- 
nured and fallowed, or cultivated in the old or 
common way. 


The 
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The following Recount, it is prefumed, may in- 
duce gentlemen and unprejudiced farmers to try 
the experiment: — 

A near relation of mine cultivated a field for up- 
wards of twelve years as follows, and had every 
year uncommonly large crops. The firft year peafe 
were fown in drills, two feet fix inches apart, which 
were twice hand-hoed, and afterwards earthed. 
They were gathered green, and fentto market, and 
the ftraw or haulm was cut and ufed as fodder for 
horfes. The whole crop was cleared by the 15th 
of July. The ground was immediately ploughed 
and fowed with turnips broad-cad, which at the 
proper feafon were twice hoed, and were fold for 
5I. per acre to a cow-keeper, who cleared them 
from the land the beginning of February in the 
fecond year. Another ploughing then took place, 
and after the earth was well pulvei ized it was fown 
with fpring wheat, broad-caft, which was never 
hoed or weeded, nor did it require it. When this 
crop was cleared in the autumn of the fecond year, 
the ground was ploughed without delay, and fpin- 
aga was fown in four-feet drills; this flood the win- 
ter; and midway between thefe drills garden beans 
were planted the following January, or the third 
year; both crops were hoed. The fpinage was 
part fent to market, and part given to cows, and 


was 



[ a8o ] 

was cleared by the middle of N^ay. The ground 
then received another hoeing, and on^||p fame 
drills where the fpinage grew, .cabbag«^|mat had 
been previoufly raifed in a feed plot) were planted. 
The beans flood for feed, and were fold for 8s. per 
bulhel to a London feedfman. The cabbages were 
carried from the land, and given to milking cows 
about the month of February; nor was it thought 
right to fuffer any crops to be fed off this land, 
fearing the beufts might injure it with their feet, 
and that the water might ftand in the holes their 
hoofs had made; none but the lighted foils fhould 
be trod with cattle. The ploughing commenced 
for the fourth year immediately alter the cabbages 
were removed; and after the ground was well pul- 
verized, peafe were fown irf drills three feet afunder ; 
thefe we; e gathered and fent to mai ket in the pod, 
and after the haulm was removed, coleworts (which 
had previoufly been railed in a feed plot) were 
planted about twelve inches diftant from each 
other ; thefe were a goud crop, and were fold to 
tire cow -keepers. Thus were eight profitable crops 
obtained in four years, more than twice fufficient 
to pay for the fee of the land. — So far fays th? 
journal. 

I was an eye witnefs to the crops which were 
raifed upon the ‘ fame land the eight fucceeding 

years, 
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years, knew them to excel all in that neigh- 
bour^ IpTPhe mode of cultivation was nearly 
the faf; jfccept that barley was fown one fourth 
year, inftead of the fpring wheat ; oats were fown 
once in like manner; and potatoes were once 
planted between the drills of feed beans; and the 
hoeing was always attended to and well performed, 
except when the land was fown with corn. The 
foil was a light loamy clay of a dulky hue, under 
which was gravel, at the depth of about thirteen 
inches. The real value of the land was not more 
than 20s. per acre ; it has been lately laid down 
with grafs, and is come to a good fward, without 
having any manure laid upon it for more than fix- 
teen years, twelve of which it was cultivated as be- 
fore related. 

a 

Surely this proof may encourage farmers to try 
the hoe upon a large fcale and on different foils, 

I am, the Society’s moft obedient fervant, 
JOSIAH HAZARD, 

IIolt } Dec. 1 8, 1788. 
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Article XXIV. . 

An Account of the Guinea and &C0wmmrujjes y 

and the Manner of cultivating them in the 
. Weft-Indies. 

[By J, Spooner, efq; to the Secretary.] 

Sir, 

r T"'HE Guinea and Scotch grafles, produced in 
the Weft-Indies, and of which you defxred 
an account, are of fuch great utility, that the pre- 
fervation of the ftock there frequently depends 
upon them. 

The Guinea grajs appears capable of thriving in 
any fituation, in refpect to climate and foil, and 
can bear the effefts of dry or wet weather in a rfloft 
remarkable manner. 

In wet weather it grows fo faft, that it may be 
cut once in a fortnight, and fometimes oftener, 
when the land which yields it is new or fertile. — In 
dry, it is a long time before it withers, and, when 
reduced thereby to fuch a ftate as to feem totally 
deftroyed, will revive with a flight fhower in a 
very few hours and when rain falls, though in fo 
Jparing a degree as to be of little or no fervice to 

common 



common paftures, it will occafion this to vegetate, 
and to ~$|Pfit for ufe in a few weeks : nay, in fbtne 
fituationffriot too much expofed to the heat of -the 
fun, it is known to flourifh, and derive ample Tup- 
port, from occafional dews only. It has, farther, 
fo peculiar a quality of flocking, that, with very 
little care in its infancy, it will overcome all other 
grafs and weeds ; and in ground full of ftones and 
rocks, though planted at very great diftances, at 
random, as the appearance of foil admits, will 
fpread itfelf about them, in a few months, and at 
laft cover them entirely. This grafs, when ready 
to feed, is from fix to eight feet high ; but it is ge- 
nerally fed upon, or cut, when only three or four. 

It agrees with all kinds of flock j and horfes, 
m«ks, and cattle, when turned out to feed upon 
jt, will fatten fo fail, that the two former will be in 
good condition in a couple of months, or lefs; and 
the latter will become fit for the butcher in the 
courfe of three months. 

The cultivation of this grafs is very eafy, and 
attended but with little care, expence, or trouble. 
It is not immediately produced from the feed, but 
is previoufly planted. The land intended for it is 
generally made perfectly bare by hoeing, and holes 
are then dug thereon, from three to five feet dif- 



[ *84 J 

tant, varying in this refpeft according to the qua- 
lity of the foil i that is, if it be rich, the holes are 
to be made at a greater, and if poor, at a lefs dif- 
tance. Thele hdes fhould be large, and deep 
enough to admit, and bury a good depth, a few 
roots of thegrafs. The roots to be planted are 
dug up from a neighbouring field, or nurfery; and 
the grafs arifing from them being topped, within 
three or four inches, they are put into each hole, and 
well covered with eai th, prefied dow n by the foot. 
Care is taken to keep the plants free from weeds 
by repeated hoeings. The months moft approved 
of for planting, are April and May, as the grafs 
■will then feed in September and October, at which 
periods it is found to feed by far the moft abun- 
dantly. It is neceflary to be careful that the 
ground is quite clean when the feed is ready* to 
drop; and if the fpaces between the roots are then 
ftirred up with the hoe, it will be found very 
beneficial. 

When the feed is all fallen, ftock is turned in 
to tread it into the ground, and feed upon the 
grafs. In very rich and new land, the grafs at firft 
will grow fo rank as to produce very thick ftalks, 
which, by running up the nofes of die ftock, 
will prevent them from eating it fo clofe as they 
©thefwife would. When, however, it is eaten as 

near 
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near the ground as poflible, the remaining grafs, 
with the roots <vhich were planted, are dug up with 
the hoe and burnt off. The grafs after this, if 
favourable rains attend, will grow from the feed, 
and by covering the ground in the month of May 
following, will be perfectly eftablifhed for feveral 
years, according to the quality of the land, fo as to 
be cut for ufe, or become a pafture. 

Whenever the grafs grows thin, holes may be 
opened in fuch places as may occafionally appear 
fo, and roots again planted to fupply it; and, by 
this attention beftowed upon it, a field will fcarcely 
ever be fo totally worn out as to require the la- 
bour of being at any one time replanted. 

• 

The blades of this grafs, when fiourifhing, ap- 
pear not unlike thofe of wheat, only rather broader 
and longer; and the fialks, during the firft growth, 
are alfo much like thofe of it, but they get weaker 
and lefs, the oftener the grafs is fed upon or cut, till 
at laft it becomes a fine, rich, and entire fwarth. 

The mode of cultivation already mentioned is 
the one generally approved of, but Guinea grafs 
may alfo be brought to perfection by other means. 
The (talks being buried a few inches deep, each 
joint thereof will take root, and grow luxuriantly j 


or 
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Or it may be produced directly from fowing the 
feed, the ground being previoufly prepared for that 
purpofe. This laft mode is not preferred, on ac- 
count of the feed lying many months in the ground 
before it makes its appearance. Some planters do 
not ftock up the roots which are planted, as before 
related, when the grafs has feeded j and fome de- 
pend upon what they afford, by continually feeding 
upon, or cutting the grafs when at a certain height, 
without ever allowing it to feed. But, in covnpa- 
rifon with the firft, all thefe modes of management 
are to be efteemed as inferior. 

The Scotch grafs is chiefly produced in low, 
marfoy lands, that have a running ftream or river 
through them, and can be eaflly overflowed when 
dry weather would affect it. It is generally cut for 
ufe, and given to the ftock j and in good feafons, 
that is, if light fhowers now and then aflift, will ad- 
mit of cutting once a week or oftener. 

The blades of this grafs are longer, broader, 
thicker, and of a darker green, than the Guinea 
grafs i and the ftalks much larger, and more juicy 
and pithy. Jt is an excellent food for horfes, 
mules, and cattle j but is not made ufe of, and 
perhaps is not To well calculated for Ihecp, or to 

fatten 
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fatten cattle, as the Guinea grafs. In general it is 
merely appropriated to the liable ; and the quantity 
u*ch the ground yields, and the quicknefs of its 
growth, render it very ufeful and valuable, parti- 
cularly near towns in the Weft-Indies, which afford 
a market for it. 

This grafs is alfo cultivated by being planted, 
which is thus accomplilhed: — The land is freed 
from all weeds, fedges, and rubbilh, by their being 
clean hoed, and burnt off, and requires to be laid 
out fo as to admit of being overflowed; and alfo 
to be lb well drained, that no water can lodge to 
ftagnate, and deftroy the grafs. The grafs to be 
planted is cut into junks, every joint thereof, which 
is from five to ten inches long, being a junk, or 
plant. A Angle one is ftuck in the ground with 
die joint downwards, and in this manner they are 
diftributed at random, fo as to be about fix or 
eight inches apart. In a few hours thefe joints 
begin to fhoot, and take root; and in the courfe 
of three weeks, or a month, the grafs will grow 
fufnciently high to be cut, which is when it is about 
fix feet. As the grafs grows, weeds and all extra 
productions are freed from it, by being pulled up 
as they appear, and put into heaps to be dried and 
burnt off. Care is taken when it is cut, alfo to 
weed at the fame time; with which management, 

and 
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find attention that the drains be kept open, that it 
may be overflowed when dry weather hurts it, and 
fupplied in all places as they appear thin, by ftiflfr- 
ing junks in, as before defcribed, the land is pejfet 
petually eftablhhed with the grais, and yields it in a 
mod extraordinary abundance. 


Article XXV. 

Experiments cn Drilling. 

[By Sir John Anstruther, to the Secretary.] 

Sir, 

T Send you fome fmall experiments I made on my 
A crop of 1787. The produ:** of part ofit being 
late in the feafon before it was 'hrelhed, it was late 
in the year before I received the aa it of it. 

I am forry to obferve ~or in the publication 
of the laft experiment I lent to the Society, of 
crop 1786. 

Page 262, line 3 * “ With partitions of fourteen 
inches, two intervals three feet four inches 

I cannot imagine how I could have overlooked 
fuch a : blunder in the copy. 


There 
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There could not be two intervals, and had the 
ridges been of equal breadth, the interval would 
have been nearly four feet eight inches. But as 
the blunder is f’> ph in, every one rnuit obferve it 
to be fo. I am, Sir, 

Your mud humble iervant, 

n*dzn> J. A NSTllUTHLR. 

IriMpole-Jtrct'i) March 1 7 , 1789 . 

77 v fdlozvhv' Fxfierhx-'nts were ?;L* in 1787. 

One acre, flatute meafure, was drilled with white 
wheat, after t St. : j dough, lowing by hand the firft 
i\. row, and r.ncdu r plough following and covering 
t!;eSe< d; and the* fledf. nan lowed the third furrow 
a.’ Hril, iv) ti the T 'o\vs were at 18 inches. 
T/i.s iie id was bull. .! beans the former crop, and 
drib- .1 in the fame manner. 

T * v.-HMt was drilled upon one ploughing; 
up rY..-: was fown 1 bud. el and 4- 5 th? of a gallon. 
The produce was 27 buihels and 3 pecks. 

The ears upon four yards were counted. One 
yard produced %i cars, one 87, one 98, and one 88. 
The average is 88 ears per yard. 

Vol. V. U 


Three 
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Three acres and three roods were Town next to 
it broadcaft with the lame wheat. 

B. P. G. B. P. G. 

Upon this was Town 10 3 1 which is per acre 3 o 1 
The produce was 30 2 oj per acre. 

Again*: 

The i;:me meafure of one acre was drilled with 
red wheat, in the fame manner after the plough. 

33. P. 

The feed fown upon it was 1 1 per acre. 

The produce was - 27 c ditto. 


Four acres next to it were fown broadcaft with 
the fame wheat. 

B. P. G. 

The feed fown was ,2 2 o] per acre. 

The produce was 24 2 o ditto. 

* » 

Recapitulation. 


White Wheat drilled 


BroaiLnJ}. 

B. 

P. G. 

B. P. G. 

Produce - 27 

• 3 ° 

30 2 0* 

Deduct feed 1 

0 of 

DeduiSl feed 3 0 if 

36 

2 J r s 

27 1 1 5 


Broad 

Drilled 


Comparison. 


27 1 if 7 o 

26 2 o 


O 8,^ > 

o 26 A S 


after one. 


o 2 ±i Broadcaft fuperior. 


Thefe 



C 291 ] 

Thefe crops were twice horfe-hoed betv jen the 
rows with a plough. 


Red Wheat drill'd 

P. G. 

Produce - 27 o o 
Seed - 1 1 o 


BroadcnJL 

B P. O. 
24 2 o 

Seed 22c 


25 3 o 


21 3 ij 


Drilled - 
Broadcaft 


Comparison. 


25 3 0 ? 

21 3 i T i 


«. 7 o- 


^ after 011c. 


3 3 04 Drilled fuperior. 


The next field to this was only feparated by a 
hedge, and of equal quality. It was in wheat 
drilled, and planted the lad year. As the flamer 
ridges of the drilled were of unequal breadth, and 
that on which the tranfplanted grew was vesy hard, 
it was all crofs-ploughcd, harrowed, and ridged 
anew. The half acre for horfe-hoeing was ridged 
into twenty ridges four feet eight inches, and two 
half ridges, in place of feventeen lait year. This 
the ploughman did very accurately. 


The other half acre was made in ridges twelve 
feet broad, which nude each the fifteenth of an 
acre. Upon this half acre was drilled (the 28th 

U 2 of 


+i* 
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of October ) two pecks and a half of red wheat; it 
was five times horfe-hoed, and twice hand-hoed' in 
the partitions. The produce was ten bufiiels and 
two pecks, which is at the rate of twenty- one 
bufhels per acre. From which deduft the feed, 
a pecks i gallon, there will remain 20 bulhels, 1 
peck, and 1 gallon, which is i6,V after one. 

The half acre horfe-hoed was hoed with a Ro- 
therham plough. 

In the rows of this were feveral empty ipaccs 
of above one foot, and it was much hurt by the 
birds, having a hedge on one fide, and a hedge at 
one end of the ridges. And as the ridges were 
drilled where the furrows were laft year, by this 
there was only a fingle row on each fide of the 
field upon the half ridges. This fingle row pro- 
duced but few ears, as it was horfe-hoed only on 
one fide, and moft of thefe ears were dcllroycd 
by birds. 

The ears in a yard of four double rows were 
counted at different places of the field, two at the 
top, and two at the bottom of the field ; in all, 
eight fingle rows. 


1 yard 
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Ears. Ears. 

i yard produced ! c;j 5 yards produced ipo 

115 j 6 - - - - 119 

3 - - - - iij 7 - - - - 128 

4--- - 85 ( 8 - - - - 11 6 

Avt-ipyc 1 1 7 cars. 

Theft- ears v.vie much lamer than the ears of 
l!:c cl j i Killy dillar.t lov-a. 

To fee the proportion of the produce between 
tliefe and the equally diPant rows. As the latter 
are at i 3 incl.es, and the breadth of an acre is 
22 yaicbsj this m.ikcs 44 lows in breadth, which, 
cxclufivc of head ridges, (fuppofe 6 yards for the 
two) makes 94:6 yards chilled. 

In the drilled and horfe-hccd with two rows upon 
4 feet o inch ridges. As there are fourteen in. the 
breadth of an acre, or 28 lows, and 220 yards in 
length or an acre, exclufive.of head ridges, of 6 
yards for the two, making 168, there remain to be 
chilled 599- yards j which are 3424 yards of rows 
lefs than the equally diltant, or above onc-third, 
or as 3 6-ioths to 6 4-ioths. 

The equally diftant rows produced 25 bufhels 
and 3 pecks. And the horfe-hoed produced 20 
U 3 bufliels. 
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bufliels, 1 peck, and 1 gallon, which is 5 bulhels, 
1 perk, and 1 gallon, lei's than the equally diftant, or 
nearly one- fifth lefs: but the proportion of yards 
was one-din d. If the produce of the horfe-hoed 
had been the fame as the equally diftant rows, in 
proportion to the meal’ure, it fhould have been 
16 bufhcls 1 peck; but as it produced 20 bulhels, 
I peck, and 1 gallon, this is 4 bulhels and 1 gallon 
more than the lame length of the equally diftant 
rews, or one-fourth more, notwithftanding the two 
fingle rows were almoft totally deftroyed. 

•t 

And the 25 bufhcls 3 pecks, the equally diftant 
rows produced, at 60 pounds per buPncl, multi- 
plied by ounces and divided by the yards of the 
rows, will be 2 ounces 7-ioths per yard of fingle 
rows. 

•• 

By the fame calculation, the horfe-hoed pro- 
ducing 20 bulhels, 1 peck, and i gallon, will be 
3 ounces 3- toths per yard, or 6 ounces 6-ioths per 
double row. 

By counting the ears per yard, it is alfo Ihewn 
there were more cars per yard. As the equally 
diftant rows produced only 88 ears per yard, but 
113 in the Tullian, the average ounces of the 
horfe-hoed is 3 3-ioths. 


But 
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But from the number of ears counted per yard, 
being 113, if we allow 40 grains per ear, and 800 
per ounce, (allowing diem frnall) the yard of fingle 
rows would produce 5 ounces 6-ioths, or at the 
rate of 35 bulhels per acre, were the field all 
equally good. 

Nov. ift. Two ridges, or i-Sth of an acre, was 
planted with wheat from feed Town in the garden 
the 15 th of July; each plant was at nine inches 
difiance every way. The produce was 3 bulhels, 
2 pecks, and 1 gallon, which is at the rate of 29 
bulhels per acre. 

Nov. ad. One ridge the fame breadth, the 16th 
of an acre, was dibbled with wheat at nine inches 
diihnce every way, and the grains dropped by hand, 
indifferent quantities, from 3 grains per hole to 1 5. 
The produce was z. bufliel, 2 pecks, and half a 
gallon, or at the rate of 26 bulhels per acre. 

Nov. 3d. One ridge, the 16th of an acre, was 
drilled by hand j the furrows were made by hand 
with an hoe, at 1 2 inches diftance, and the feed was 
covered with a rake. The feed fown was the 
fourth of a peck, or half a gallon, and at the rate of 
I bulhcl per acre. The produce was 1 bulhel, 3 
pecks, and at the rate of 28 bulhels per acre, or 
28 after one. 


March 
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March I2th. One ridge, the i6rh of an acre, 
was planted with plants from the garden, the lame 
as were tranfplanted on the other two ridges on the 
ill of November, and a!fo at nine inches dillance 
every way. The produce was one buihel, 2 peeks, 
or at the rate of 24 buflieL per acre. 

All the others were reaped the 8th and 9th of 
September 1787 ; but thofe tran!} danced on the 
1 2th of March were not fit to cut until the 2d of 
October. 

All thefe were frequently hand-hoed anil cleaned 
in the rows. 


Abstract. 


Produce . Part of Kujhrls 


Two ridjrcs, Slh of an acre, trail [planted | 

Nov. /* 

One ditto, di;.!>U;d wilii jrr:;in Nov. 2d, 
One ditto, drilled by hunt- Tevd \ gallon) 
One ditto, t ranipl anted March i?lh, 


B. 1 VJ. 

an a aw fur ru\ r. 

1 1 

L 3 * 1 

1 -8th 

29 

1 2 1 

i-ifith 

26 

0 1 3 O 

I-lbtb 

28 

ISO 

i-i6th 

2-t 


T hefe fmall experiments might have produced 
more, if they had been executed by thole accuf- 
tomed to that culture, and more accurately hoed; 
but as they were executed by common ploughmen, 
nbt accuftorr.ed to drilling, or accuracy in hoeing, 
(as was the cafe laft year in forming the ridges, by 

making 



[ «97 ] 

making feventeen inftead of twenty-one) if cannot 
be expected to be well executed. But thefe expe- 
riments, done by thofe men, fhew the iyllem in 
a fairer view, and prove what may be clone by 
any farmer to more advantage, by his attending to 
the execution. 

I have made experiments of drilling for a great 
many years, and have never found any d’.GVulry in 
getting it executed with tolerable accuracy by com- 
mon ploughmen, either in marking out the ridges 
at full fhaight, and of the proper br CilO 1 1 or in 
drilling or horle-hoeing. 


Article XXVI. 


On the Water ;m • c::id 
addrrffd to Sir "Yoh.-t 


Man 
Mi iu 


Prefident of this Society. 


element of Five, 

■ i'y Bat. cl l ICC - 


[dv John Gray, Efq.] 

Dear Sir, 

T HE inclofed is the paper I mentioned to you 
laft year, and which, fi< ;n my ncgleft, was 
afterwards omitted to be communicated to you. 

The 
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The refit ftions contained in it occurred to me fe- 
veral years ago, from obferving, when I was lad in 
Scotland, what appeared to me great mifmanage- 
ment in the watering of flax. Mr. Curtis, two 
years ago, afked my leave to publilh them in his 
Flora Lcndi;.enfis , article Flax j but as that elegant 
and expenfive work is noc in every perfon’s hands, 
I lad year got them inferred in the Gentleman’s 
Magazine for June, and in the Public Advertifer j 
in confequence of which, experiments were made 
in Ireland and in Scotland, with fuccefs, according 
to the reports. However, if the improvement pro- 
pofed be a really efifential one, which a variety of 
experiments can alone evince, the reflections will 
bear being decies rtpeiita } and on that account I 
propofe pub! idling them again this year, and have 
fent you this copy to be communicated, if you think 
proper, to the Bath Agricultural Society. 

I have the honour to be. 

Dear Sir, 

Your mod obedient, 

and mod humble fervant, 

JOHN GRAY. 

‘To Sir John Miller , hart. 


ExtraSi 
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Extract from one of the Dublin Neivs- Paper s> 
for Auguft 1787. 

tc It is conje%ired, and with a great dr* ee of 
plaufibil’ty, th it flax r oglu be inftanta : teou pre- 
pared fur the ;>urputV of fkutching, and a,; ie 
time and labour of ; h prefent procefs fr.ved >y 
immerfir.g it in boiiii inftead >f co'j water. So 
far as fpecvdation may oe allowed, ard ai in. ogy 
with the effects of cold and boning water vdli ’-old 
good, there is every reafon “o ;Lr.k the expt iment 
would be crowned with fuccefs. On a fmalier 
fcale we have the authority ut a gentleman to adert, 
that the abovt m de has been praChfcu with fuc- 
cefs. One of his underten ,;‘s had occafion to 
bring fome yarn to market, bat had no fia> pre- 
pared, and but ohe day intervened with the mar- 
ket: Hie pulled fom£ green flax, and merely for 
experiment boiled it in a large iron pot for fome 
time, when it fo fully anlWred her expectation, 
that ihe was enabled to put the flax through all its 
operations, and bring it to market next day in yarn. 
S’ on ejl trep, fen double. 

<c I have not yet received the particulars of the 
experiment in Scotland; but Sir John Sinclair, to 
whom I fent a copy of my reflections, tells me that 
a clergyman of Caithnefs of his acquaintance tried 

the 
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the new method fuccefsfully, and gave him fome 
f; " prepared by that method, which lie put into the 
hands of Mr. Arbuthnot, fecrctary to the trudecs 
for lifheries and manufactures at Edinburgh.” 

Reflexions relative to the IVateriug rfl Flex by a tievj 
Method, fo as to fleer ten labour , tv el ably too add to 
tbf flrcng'h of the Flax, , and give it a much finer 
(dour, which would render the c^-er alien cfl bleach- 
ing Jaflcr and Jefls tedious. 

Though the following reflexions have for the-ir 
objeX an improvement in the very dTential article 
of watering of flax, yet I mult ad vt, tile my reader, 
that they are only theory, and mult depend entirely 
for their truth and justification upon future •ex- 
periments to be fkilfully and judicioufly made. 
Should repeated trials prove the advantage of the 
new method propofeJ, we may venture to affirm, 
that it would be an 'improvement that would in- 
creafe the national income in the agricultural branch 
many thoufand pounds annually; would add greatly 
to the perfection of the linen manufacture; and 
over and above, would fupprefs a very difagreeable 
nuifance, which the prefent method of watering flax 
occafions during fome part of the fummer in every 
flax- growing country. 


The 
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The intention of watering flax is, in my opinion, 
to make the boon more brittle or friable, and by 
foaking to diflblve that gluey kind of fap that 
makes the bark of plants and trees adhere in a 
fmall degree to the woody part. The l^ark of flax 
is called the harle ; and when feparated from the 
ufelefs woody part the boon, this harle it if if is called 
flax. To die ft this feparation eafily, the practice 
has long prevailed of foaking the flax in water, to 
a certain degree of fermentation, and afterwards 
drying it. For this foaking fame prefer rivulets 
that have a fmall current, and others fiagnant 
water in ponds and lakes. In both methods the 
water acts as in ail other cafes of infuflon and ma- 
ceration; after two or three weeks it extracts a jrreat 
many juices of a very ftrong quality, which in ponds 
givff the water an ‘inky tinge, and onenfive fmellj 
and in rivulets mix it^the Ilream, and kill the fifh. 
Nay, if this maceration be too long continued, the 
extracted and fermented fap will compleatiy tail 
the flax itfelf. For if, in {lead of two or tin ee weeks, 
the new flax were to lie foaking in the water four or 
five months, I prefume it wouid be good fir no- 
thing but to be thrown upon the. dunghill ; both 
harle and boon would in that time be compleatiy 
rotted; yet the harle or flax, when entirely freed 
from this fap, and manufactured into linen, or into 
ropes, might lay many months under water without 

being 
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being much damaged ; as linen, it may be wafhed 
and fteeped in fcalding water twenty times without 
lofing much of its ftrength; and as paper, it ac- 
quires a kind of incorruptibility. 

It appears then eflential to thfe right management 
of new flax, to get rid of this pernicious vegetative 
fap, and to macerate the boon; but from the com- 
plaints made againft both the methods of watering 
now in ufe, there is reafon to think that there is 
ftill great room for improvement in that article. 
Jn rivulets, the vegetative fap, as it is difl'olved, is 
carried off by the current, to the deftru&ion of the 
fifh. This prevents the flax from being ftainedj 
but the operation is tedious, and I have been told, 
often not compleat, from fhe uncertainty of knowing 
when it is juft enough, and not too much, or per- 
haps ‘from negleft. In ponds, the inky tinge of the 
water often ferves as a kind of dye to the flax, 
which imbibes it fo ftrongly, that double the labour 
in bleaching will hardly bring the linen/nade of 
fuch flax to an equality in whitenefs with linen 
made of flax untinged. This feems to be equally 
unwife, as though we were to dye cotton black firft, 
in order to whiten it afterwards. Thefe ponds be- 
lides become a great nuifance to the neighbourhood j 
the impregnated water is often of fuch a pernicious 
quality, that cattle, however thirfty, will not drink 

of 
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of it ; and the effluvia of it may perhaps be nearly 
as infectious as it is offenfive. If this effluvia be 
really attended with any contagious effeCts in our 
cold climates, a thing worth the enquiring into, 
how much more pernicious mult its effects have 
been in the hot climate of Egypt, a country early 
noted for its great cultivation of flax. 

I have often thought that the procefs of watering 
might be greatly improved and fhortened by plun- 
ging the new flax, after it is rippled, into fcalding 
water, which, in regard to extracting the vegeta- 
tive lap, would do in five minutes more than cold 
water would do in a fortnight; or perhaps more 
than cold water could do at all, in refpeCt to the 
clearing the plant of that fap. Rough almonds, 
when thrown into fcalding water, are blanched in 

c* • : 

an inftant; but perhaps a fortnight’s macerating 
thofe almonds in cold water would not make them 
part fo eafily with their lkins, which are the fame 
to them, as the harle is to the flax. Were tea- 
leaves to be infufed in cold water a fortnight, per- 
haps the tea produced by that infufion would not 
be fo good to the tafie, nor fo ftrongly tinged to 
the eye, as what is effected by fcalding water in 
five minutes. By the fame analogy, I think flax, 
or any fmall twig, would be made to part with its 
bark much eafier and quicker by being dipped in 

boiling 
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boiling water, than- by being fteeped in cold water* 
— This reflection opens a door for a great variety 
of new experiments in regard to flax. I would 
therefore recommend to gentlemen cultivators and 
farmers, to jnake repeated trials upon this new fyf- 
tem, which would f >on afeertain, whether it ought 
to be adopted in piaflice or ^ejected. One thing, 
I think, we may he certain of, that if the Egyp- 
tians watered their fhx in our Common manner, 
they undoubtedly watered it in very warm water , 
from the great heat of their climate, which would 
probably make them neglect to think of water 
heated by any other means than that of the fun. 
A good general practice can only be eftabliihed 
upon repeated tiials. Though one experiment may 
fail, another with a little variation may fucceed ; 
and the importance of the object defined to be ob- 
tained will jollify a good degree of perfeverance in 
the proOcution of the means. In this view, as the 
Chine fe thread is faid J to be very ftrong, it would 
be worth while to be acquainted with the practice 
of that diflant nation, in regard to the rearing and 
manufacturing of flax, as well as with the methods 
ufed by the Flemings and the Dutch. 

Boiling water, perhaps, might at once clear the 
new flax from many impurities, which, when not re- 
moved till it be fpun into yarn, are then removed 

with 
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with difficulty, and with ' Jofs of fubftance to the 
yarn. Why ihould not the longitudinal fibres ojf 
the flax, before they are ipun into yarn, be made 
not drily as fine, but as clean as polfible? Upon 
the new fyftem propofed, the adt qf bleaching 
would begin immediately after the ripling of the 
flax ; and a little done then might, perhaps, lave 
much of what is generally done after the fpinning 
and weaving. To Ipin dirty flax with a view of 
cleaning it afterwards, appears to be the fame 
impropriety as though we were to referve part of 
the dreffing given to leather till after it is made 
into a glove. 

Should the plunging the flax into the boiling 
water not fuffice to make the boon brittle enough, 
as i am inclined to think it would not, then the 
common watering ngight be added} but ‘in that 
cafe, probably, half the time ufually given to this 
Watering would fuffice, and the flax might then be 
laid in clear rivulets without any apprehenfion of 
its infedting the water and poifonihg the fiffi, or of 
being difcoloured itfelf } for the boiling water into 
which it had been previoufly put, would have ex- 
tradted all the poifonous vegetative fap, which I 
prefume is what chiefly difcolours the flax, and 
kills the filh. 

Vol. V. 


X 


On 
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Oh the fuppofition that the ufe of boiling watef 
in the pieparatiou of flax may be found to be ad- 
vantageous and profitable, I can recollect at j re- 
lent but one objection againft its being generally 
adopted. Every flax-grower, it may be faid, cou'd 
not be expected to have conveniences for boiling 
water fufficient for the purpole; the confumption 
of water would be great; and lbme additional ex- 
pence would be incurred. In anfwer to this 1 fhall 
only obferve, that 1 prefume any additional ex- 
pence would be more than reimburied by the better 
marketable price of the flax; for othciwife any 
new improvement, if it will not quit coft, muft be 
dropped, weie it even the fcarching after gold. 
In a large cauldion a great deal of flax might be 
dipped in the fame wate d the confumption per- 
haps would not be more tnan a quart to each fheaf; 
even a large houfhold pot would be capable of con- 
taining one fheaf after another; and 1 believe the 
whole objection would be obviated, were the prac- 
tice to prevail with us as in Flanders and Holland, 
that the flax-grower and the flax-drtfler fhould be 
two diftinft pi ofcflions. 

1 fhall conclude with recommending .to thofe 
who are inclined to make experiments, not to be 
difeouraged by the failure of one or two trials. 
Pci haps the (lax, inflead of being juft plunged into 

the 
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the fcaJding water, ought to be. kept in it five mi- 
nutes, perhaps a quarter of an hour, perhaps a whole 
hour. Should five minutes, or a quarter of an 
hour, or an hour, not be fufficient to make the 
boon and harle eafily feparate, it might perhaps be 
found expedient to boil the flax for more than an 
hour, and fuch boiling when in this ftate might in 
’ return fave feveral hours boiling in the article of 
bleaching. It is not, I think, at all probable, that 
the boiling of the flax with the boon in it would 
prejudice the harle j for in the courfe of its future 
exiftence it is made to be expoled twenty or forty 
times to this boiling trial and if not detrimental 
in the one cafe, it is to be prefumed it would not 
be detrimental in the other. Perhaps after the 
boiling, it would 1 • pro). "o pile up the flax in 
ooe heap for a whole da , ot half a clay, to occafion 
fbme fermentation^ 0 " perhaps immediately after 
the boiling >r might b^* proper to wafli it with cold 
water. T l •* great object v ;| - t^e flax is pulled, 
is to v., fit t'.r. !<a* t from the boon wid\ as little lofs 
anc uge as po Gable; and if this be acc'omplifhed 
in a more compleat manner than ufual, confiderable, 
laboo; and expence will be faved in the future ma- 
nufaduring of the flax. On this account, 1 think, 
much more would be gained than loft, were the 
two or three laft inches of the roots of the ftems to 

X 2 be 
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be chopped tt clipped off previous to the flax 
being either watered or boiled. When the flax it 
watered, care fhould be taken not to fpread it out 
to dry, when there is a hazard of its being expofed 
in its wet ftate to froft. 


Article XXVII. 

On Mangel-Wurzel. 

[By the Rev. Mr. Bromwich, to the Secretary 
Sir, 

TAF.SIROUS to try the fuccefs of the Mangel 
Wurzel in our climate, and whether, with us, 
it might merit thofe high •encomiums it has met 
with abroad, l was induced to mal^e the following 
experiment to afeertain its value. If you think the 
obfervations I have been hithertb able to make will 
be of the leaft utility in promoting the cultivation of 
lb beneficial a plant, L fliall be happy in having 
communicated them to you. 

I am. Sir, 

Y our moft obedient humble fervant, 
BRYAN J’ANSON BROMW 7 ICH. 
Cliff- Hou/e, near Bridgnorth, Dee. t, 1788. 

Obfervations 
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Obfervations on tht Cultivation of tbs Afotgel Wurzeh 

In the beginning of laft April I prepared about 
a quarter of an acre of light ground, by forking it 
over, it having been left exceedingly foul and im- 
poveri flied by a former tenant. 1 mention this, as 
it will, together with the dry lealon, in fome mea- 
fure account for the fmallnefs of the roots ; the 
larged not having exceeded pounds in weight. 

As foon as the land was cleaned, as well as lo 
early a feafon would admit of, I divided it into two 
equal parts; one half to be fet with young plants 
fiom a feed bed, and the other part with feeds at 
half a yard didance from each other, in order to af- 
certain the belt of thefc two methods of planting. 
The laft 1 find is much to be preferred, as the plants 
that were never tranfplanted, though late fown, 
foon outgrew the others that were. 

March toth, the firft feeds were (own in the 
feed-bed, and tranfplanted into the field the icth 
of May following; the roots having attained tne 
thicknefs of a goofe quill. 

April 15th, one half of the ground in the field 
was fown with feeds, being dropped at hair a yard 
diftancc fiom each other, the fame in which they 
Were to remain, ai.d put about an inch deep into 
X 3 the 
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the foil. Every -"feed commonly produces rrtore 
than one plant, fomechnes three or four, To that it 
is neceftary to draw up the fmallcff, about ten days 
after they appear above the ground, .when. (own in 
this manner., 

May 26th, the firft crop of leaves was gathered, 
being then at their full growth, and more than a 
foot long, many rtjjjidjring eighteen indies. A 
frefh crop of leaves was conftantly colie&ed after- 
wards, every ten days or a fortnight, during the 
dimmer and autumn, until fro ft $ fomewhat re- 
tarded their vegetation. The Lift crop of leaves is 
not yet gathered. 

The land, being very full of weeds and couch 
grafs, was obliged to be hoed three times during the 
dimmer, notwithstanding the amazing luxuriancy 
of the plants, which covered all the ground; this 
fbulnefs of the ground, together with the drynefs of 
the firft part of the feafbn, prevented the roots from 
gaining their ufiial magnitude; none of mine having 
exceeded fix pounds in weight. 


The fiift attempt, in difpofmg of the leaves, 
was to offer them to fome milch cows, which fed 
upon them with git. at av’diry, and even preferred 
them to clover, or any tiling tlfe that could be 

given 
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given them. Young calves were alfo very fond of 
the leaves, and would hardly touch any other food 
after they had eaten of them, except milk. -Pigs, 
I believe, prefer them to any other vegetable that 
they are commonly fed with, and feed fafter with 
them than with potatoes. I do not find that horfes 
are fond either of the. leaf or rootj after repeated 
trials they will fometimes eat a few leaves, but foon 
leave them for other food. ■ 

I have chiefly appropriated my crop of leaves to 
the feeding of pigs; and perhaps the following ac- 
count of the a&ual profits I have made, will place 
the utility of this plant in a more obvious point of 
view, than by any other mode in which I could 
poffibly exprefs myfelf.* 

Two cows were fed four weeks entirely with 
.angel -wurzcl leaves, and two calves eight weeks. 

Sept. 1 8th, Sold four pigs at ll. each, fed en- 
tirely with the leaves from the time they were eight 
weeks old. 

Nov. t6th. Sold four pigs for 5I. 5s. fed with the 
leaves from the time they were weaned. 

Befides the above, upwards of twenty pigs, of 
all fizes, have been conftantiy fed with thefe leaves, 

fiuce 
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iince the 26th or May till the prefect time. More* 
over, in a quarter of an acre of ground, there are 
about 040c plants ; the; average, therefore, at 41b. 
per root, makes 9600 pounds weight of root for 
winter provifian. 


CALCULATION. 


Debtor . 


£• 

s. 

d \ 

To forking the land 

*m mt 

0 

>4 

0 

To hoeing - 

- 

0 

4 

0 

To gathering the leaves - 

- 

1 

0 

0 

To cod of 8 pigs, at 8s. each 

« m 

3 

4 

0 



;-s 

2 

0 

Creditor . 


£• 

s. 

d. 

By keep of 2 cows four weeks, 

at is. each o 

8 

0 

By ditto, 2 calves 8 weeks, at 6d. each 

- 0 

8 

0 

By fak of 4 pigs 

m 

4 

0 

0 

By ditto of ditto 

■p 

5 

5 

O 

By 20 pigs, kept 28 weeks, at 4d, each 

9 

6 

8 

By 96001b. of roots for ftore, at 6d. per 1 
ioolb. * - - - j 

> 

* 2 

i 

8 

0 



21 

J 5 

8 



5 

2 

0 


Profit 


x 3 

8 


I hope the rates of feeding the different kinds of 
dock will at lead be deemed fufficientty low : they 
are much too low for thefe parts. 


However 
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However confiderable the profit from the above 
calculation may appear, I am very certain the pro- 
duce of the roots will be far above what J have 
expreflfed: I am convinced that the root will fatten 
any animal, that will eat it, much quicker than the 
root of the potatoe ; but which 1 have efti mated far 
below the value of that root by weight. If there- 
fore the produce of the crop, fo poor as mine, 
where the average would hardly admit of four 
pounds per root* the advantage of a good one, 
where they run from ten to twenty pounds weight, 
mull be far fuperior to any other vegetable I have 
the leaft idea of. 

I am happy to find that this plant, as the bene- 
volent Dottor Lettfom ftggefts, may prove parti- 
cuUrly ufeful to poor people ; for, befides the ad- 
vantage arifing from it, for culinary purpofes, a 
very fmall bit of land will enable them to keep a 
cow, or at leaft a pig all the fummer, which now 
few can do without being at more expence than 
the animal profits them. 



Article 
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Article XXVIII. 

Further Experiments on Mangel JTurzel. 

[By the Same.] 

Cajf-llouje , near Bridgnorth , 
Sir, May 25, 1789. 

A S, from my former remarks on the culture 
and produce of the Mangel Wurzci, you 
wifhed to be informed of my fuccefs in regard to 
the roots; I have to mention, that they remained 
in the ground fo late as the 16th of December, 
when one part was taken up, and after having the 
leaves cut off, the roots were piled up in a building, 
and covered with draw, to preferve them from the 
froft. A part was left in the ground, in order to 
fee if they would endure the feverity of our winters 
equally with the turnip ; but iis the froil was fo very 
intenfe, fubfequent to the 16th, it was irnj)o:Tible to 
jlfcertain that point, as both equally pcrirtied. 

The greater part of the roots, when cut in pieces, 
was given to milch cows j and the butter at that 
time was efteemed equal to the bed, when pro- 
duced from grafs. From this tiifling experiment 
I could eafily perceive two advantage' this root has 
over the turnip; it feeds cattle much quicker, and 

communicates 
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communicates no offenfive tafte to the milk. Th« 
remainder of the roots were given to pigs; two 
were entirely fatted by them, and weighed about 
26olb. each when killed. * 

l have this year fowed more, and iliould any 
thing occur in regard to the culture and manage- 
ment worth mentioning, 1 fhall be happy to com- 
municate it. 

I am. Sir, your obedient fervant, 

BRYAN J ’ANSON BROMWICH. 


[£3* The feverity of the froft in the winter of 1788 was 
uncommonly great, and therefore it cannot be furprizing 
that, the roots of thjs luxuriant vegetable (hould ptrifli in 
common with the turnip ; but from other accounts which 
we have received, vve may conceive a hope that the Mangel 
Wurzel, in a dry and healthy foil, is capable of refilling the 
influence of common degrees of froft, and that though the 
accounts of its excellence, as food for cattle in general, are 
not numerous, it will yet be found valuable for that pur- 
pofe in many fituations. We efteem ourfelves much obliged 
to Mr. Bromwich for his account of experiments conduced 
with fo much care and precifion : and if the plant in ques- 
tion fhall be found but half as profitable in general for feed- 
ing pigs, as it appears to have been to him, it will ultimately 
pnk among crops of confequence to the farmer.] 


ARTlCiJi 
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Article XXIX. 

% f 

An Account of an Experiment made in the Tear 
1788, in raifng of tbe Mangel-Wurzel, 

[By .James Bernard, cfq; of Crowcombc.] 

TN the beginning of the year 1788, Dr. Lettlom, 
through the intervention of a friend, gave me 
67 feeds of the Mangel-Wurzel, which I fowed in 
the hot-bed the latter end of March 178H, and 
they all came up in about eight or nine days. On 
the 14th of May fixry lix of the plants were trans- 
planted into a common bed in my kitchen garden: 
the bed was 23 feet long and 5 feet wide, the plants 
were placed about 17 inches apart every way from 
each other, the outer plants being placed near the 
edge of tin? bed. On the 13th or 14th of June, in 
the midft of that remarkably dry and hot weather, 
they were all well hoed and cleared of all weeds i 
the plants grew vigoroufly, and upon the fir ft rain 
fhot out their leaves'-fo ftiong as entirely to cover 
the ground, and prevented any weeds from grow- 
ing afterwards. 

In the beginning of Auguft I took up one of the 
plants of about 3,1b. weight, by way of tafte and 
trial, and had the leaves and root boiled. The 
tafte of the leaves was io much like fpinach I 

could 
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could fcarcely have known it from' that vegetable} 
the root had a fweet and rather earthy tafte, fome- 
what like the beet, but not fo earthy ; it was more 
like a turnip boiled with fugar, and was far front 
being a pleafant food to my palate, though cer- 
tainly very eatable. From its fweetnefs I /hould 
fuppofe a ficcharine juice might be produced, from 
whence by diftillation a fpirit might be extradted, 
and pofTibly fuperior to what has been drr.wn from 
potatoes. 

The plants were afterwards fuftered to remain 
till the i8;h of November 1788, when the remain- 
ing fixty-five plants were taken up, in order to be 
carefully put afide to be replanted again next fpring 
for feed. I had them weighed, the leaves by 
themfelves and the roots by themlelves, and the 
weiglit of the whole crop was as follows : 

s 

Pounds. 

The leaves and tops of the 65 plants weighed - 202 
The roots weighed ----- 340 J 

Total weight 542 J 

The comer plant, which had more fpace to extend 
its roots and branches in, was fo large that I was 
induced to weigh it by itfelf, and I found the 
leaves weighed - - - - 6| 

The root — ■- — • - — 15I 

Total - 22 

This 
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This circumftance convinces me that I planted 
them too near each other, otherwife my crop would 
have been much larger} but as it is, furely it is 
no inconfiderable produce from fo fmall a piece 

of ground. 

1 

"Whether this plant will be a pleafant and nutri- 
tive food for cattle I cannot at prefent fay, having 
yet made no fair trial of it. I gave fome of the 
leaves of it to my cows, but they declined eating 
it; it was hardly a fair trial, as the cows were juft: 
brought home to be milked, out of a very fine rich 
meadow, where there was plenty of grafs and very 
fweet herbage, and their bellies were full. The 
pigs ate it voracioufly. 

On the 19th of January 1789, I weighed the 
roots again, and then they weighed only acJ'Slb. 
having loft 42! lb. fince they, were taken out of the 
ground; but this lofs of weight is not fo very ex- 
traordinary, when we confider the juicinefs and 
fuccu'ency of the roots when taken up, and the 
dry a. ;d frofly weather we have had ever fince, and 
that they were kept in a dry chamber, covered with 
ftraw to preferve them from the inclemency of the 
weather. They were apparently much drier, but 
were found and in good prefervation, and no ways 
injured by the froft. 


1 alfo 
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1 alfo planted one other plant (the fixty-fevemh) 
by itfelf in the garden, by way of trial how it would 
(land the winter; I left it entirely uncovered and 
unprote&ed from all the fcvere weather we have 
lardy experienced, and I do not find that, in (pice 
of the fevered: trial it can well be fnppdfed ever to 
have in this country, it is the lead: hurt, the main 
fhrot and crown of the plan: look vigorous and 
healthy: many of the leaves, indeed, are dropped 
down, but not much more than fpinach or other 
common greens are. What this plant weighs I 
cannot tdi, it having never been taken up, but in 
appearance it feems to be almoft as big as the 
largelt of the plants that grew in the bed. 


Article XXX. 

*On Bees. 

[In a Letter to the Society.] 

Gentlemen, , 

QOME time fince, feeing your advertifement of 
^ propofed premiums for encouraging the im- 
provement of bees, a few hints from an old expe- 
rimenter on thefe ufeful infers may, perhaps, con- 
tribute to the furtherance of your laudable defign. 

Premiums 
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Premiums for the greatefl number of flocks 
feettt very liable to caufe impofitions. I know the 
London Society fuffered fuch. It is very ealy for 
defigning perfons to purchafe or procure the loan 
of ftocks,'from a diflafice, and therewith to augment 
their own apiaries, previous to the time of infpec- 
tiofl; nor will it often happen, that the figners of 
their certificates will trouble themfelves to make 
the neceflary inveftigation. Be that as it may, the 
excitement will influence but few candidates, and 
not produce fuch a general emulation among the 
apiarian farmers, &c. as might be wifhed. Befide, 
England is not defe&ive in the production of 
fwarms: Our flocks in general emit too many, 
which make a great (hew in. number, but yield a 
very inadequate proportion of honey and wax, or 
of flocks fit to ftand through the winter and fprirfg. 
It is certain we have more farina to nourifh the 
broods, than honey to feed them when bred : con- 
fequently there are but few apiaries but what may 
be overcharged. At this place eight flocks is the 
mofc we can keep with propriety. At Chefhunt in 
Hertfoidfhire, (my late rendence) 12 or 14 were the 
utmoft. If none but firfl good fwarms were pre- 
ferved, and the cafts or after- fwarms returned back 
to the flocks, the increafe of honey would be many 
fold greater than in the ufual practice of the pea- 

fantry. 
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ft n try. Aft ihcorporaied ftock will gather more 
honey than three Of four fingl* ones, for reafons 
obvious to intelligent apiators. ' 

Hives of bees of half a bufhel meafure, intended 
toftand, ought at leaft to weigh twenty pounds; 
larger hives in proportion. Nor ought they to be 
above two years old. Probably, if the number of 
ftocks in one perfon’s pofleffion in January or Fe- 
bruary were to intitle to the premium, a deception 
might be more difficult. 

To take the honey without deftroying the bees, 
cannot be done by any of the prefent methods, 
without trouble, and other inftruments than are yet 
publickly known or in ufe among the commonality; 
c.onfequently the jpeafantry (from whom we muft 
look for a general mcreafe) have neither attempted, 
nor will attempt a chamge, where an additional ex- 
pence is certain, agaiafi an uncertain advantage: a 
few perfons of higher flat ion may make a point of 
pride or interest in benefiting by the premium, 
whilft the generality will ftilk remain ignorant and 
incapable. It is with concern I fee numbers of 
fober, honeft, and induftrious cottagers, with fa- 
milies, to whom a ftock of bees would be a little 
eftate, but who eut of their fmatt pittance of wages 
(as here 4s. a week) can never fpare enough td 
Voi, V. J purchafo 
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purchafe fo deferable a refource, A prefent of a 
frock to perjms.of Jack thara8ers r under injunftions 
of managing them agreeably to the beft known 
methods, .might often prove very ferviceable, greatly 
tend to thrincreafe 'of the article, and would be a 
fpecies of benevolence and patriotifm worthy of 
opulent individuals and publick focieties. 

It is much to be lamented as a national lofs, that 
great part of the prime fwarms are fuffered to 
efcape, from an erroneous opinion about ligns and 
hours of fwarming; whereas nothing lefs than a 
conftant watching, from feven to four, can prevent 
this lofs ; but which the peafantry will not comply 
with. Fpr unlefs we can find a more fafe, eafy, 

■iji- __ ■ r 

cheap, and effectual method of (warming bees ar- 
tificially, the old practice will prevail. I have 
been experimenting on bees near thirty years, but 
cannot fully accomplish thefe grand points; the 
fuperior genius of thefe diminutive artizans bafHe 
the molt laboured fchemes of an old veteran. 
However, as they frill continue my principal 
amufement, I (hall perfevere until I accompli fh my 
defign, or the imbecilities of advanced age render 
me incapable. 

A few years fince Ear] Marchmont honoured me 
With a prefent of the celebrated Schiracti s Treatife 


on 
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on Bees, which produced fo much altercation among 
the naturalHls, and^aphifian fockties in Germany. 
I have likewife been favoured by T. Dilks, efq ; and 
Lord Torrington, with the principal Memoirs on 
Bees of the Bruxelles Academy thefe 
I hoped to have drawn great advantage} but after 
feveral years reiterated experiments thereon, to the 
deftrudion of many bees, 1 find then! futile, and 
without cne jingle rejult confonSnt to, or in favour o£ 
their new doctrines. They may amufe the curious, 
but are of no advantage to publick practice. 

As honey is difagreea'ble; nay' hurtful to many 
conftitutions, perhaps it might be worth a trial to 
procure fome honey to be refilled as' fugar. Me- 
lafles are the grofs oily parts of fugar, and being 
extnafted therefrom, it is rendered more wholefome 
and palatable; if therefore an experiment were made 
on honey, by a fuitable ^octll, it might probably 
improve both its dietetic and medicinal qualities, 
adapting it more to general life. 

I am. Gentlemen, 

Your moft humble fervanr, 

Near Pembroke , JOHN KEYS. 

June 1788. 

Y a Artjc&s 
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Aiwcu XXXI, 

On Bees. 

1 |By the Seme, to the Secretary.] 

Sir, 

TN confequcnce of your favourable reception, and 
-*■ polite anfwer, to the letter I ventured to addrefs 
to the Society laft year, I am led to offer the an- 
nexed Caution , to be inferred in the next volume of 
the Society’s papers, if deemed worthy of fuch dif- 
tin&ion. That it will be conducive to the general 
benefit of bee-keepers, I am fully and pu&ically 
perfuaded, and I fubmit to the confideration of the 
Society, the previous ftfeps of caufing it to be in- 
ferred, under their fen&ion, in the country news- 
papers. If the Bath Society lhall incline to give 
my fentiments their &o£tilH),*k will give a weight 
and dignity to the fubjeft, far fuperior to the influ- 
ence of an obfeure individual, whofe recommenda- 
tion would be but flightly regarded. 

The beft time to iafert fuch an advertifement, 
will be about the middle of March; as then the bees 
begin to work brifldy, and thereby the notice of 
rheir owners would be engaged. 


The 
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The loft of the prime fwarms, which is fo com- 
mon, is in my opinion &f greater confequence in the 
culture of bees, than even that impolitic pra&ice'of 
fuffocation, which I have latety found reafon to think 
not fb very detrimental .to the {niblick <intereft, as 
has been imagined. 

If the Society fhould adopt any of my hints, I lhall 
be thankful for a line of communication, or from 
any member, or experimenter in the apiarian art. 

From a treatife which I mentioned in my former 
letter, Scbirach m the £%aeen Bee,* I hoped to have 
derived much information, as’ Teeming to promife 
the moft efTential fervice ; unhappily I have been 
totally difappointed. He affirms, that aM the work- 
ing bees of a hive, are females in difguifrj and that 
every one of thefe bees, in an early ftate of their 
exigence, was capable of becoming a queen: from 
a knowledge of which, fwarms may artificially be 
obtained from the early months of fpring, and in 
any fuccecding month, even to November. His 
experiments have been very numerous; and to ob- 
viate every doubt and obje&ion, he performed the 
operation upon one, and the Jam Jock, every four 
days, for at leaft fifty or ftxty times; all which pro- 

# Pallor of Klein-Bautzen, in Upper-Lu&tia> and Secretary to a 
Society of Naturalifls thcic. 

Y 3 duced 
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duced young queens, from mere fragments of the 
combs, &c. Set. This ftdvel arid wonderful doc- 
trine excited no little contention and counter-expe- 
rimenting among ttafteraiifts on the continent, with- 
out being* decided even by the great Bonnet. For 
eight years have I alfo, with great attention and 
minutenefs, endeavoured to fucceed, by Sihiracbian 
rules ; but in the many eflays and variations, I never 
once found fuch a refult as Schirach deferibes. He 
aJJertS) (which is indeed the grand proof) that the 
frattice of this art has already extended itfelf 
through Upper Lufaria, the Palatinate, Bohemia, 
Bavaria, Silefia, arid feveral other parts of Ger- 
many, and even of Poland. And yet, furpiizing 
as it may feem, in Britain we have made no fuch 
firrrilar improvement, at leaft, that has come under 
my notice. 

I would not ceale purfuing the experiment, were 
I ceitain of the above fadt, and that thereby a 
larger quantity of ho'ney and wax has been obtained 
than by the ufual methods before pradtifed in thofc 
countries: for a greater number of Hocks only w ill 
not be conclufive. ’ Is the real profit, and not the 
fhew, that we look for. 

My humble requeft, therefore, to the Society is, 
that if they have formed, or can form a corie- 

lpondencc 
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fpondence in thofe parts, to obtain a fatisfa&ory 
inveftigation of the above points, and will commu- 
nicate them to me, it will^>e efteemed as high a fa- 
vour, and gratefully acknowledged; and, I hope, 
be converted to the publick benefit. 

1 am, Sir, 

Your very humble fervant, 

JOHN KEYS. 

Near Pembroke , Feb. 6 , 1790. 


A Caution to the Owners of Beet. 

It is a prevailing and general opinion, that bees 
never J ‘warm without frft, fee wing fome previous 
figns or tokens; find that they feldom fwarm until 
about the middle of the day. Thofe who keep 
bees in the duplicate* manner, by fetting one hive or 
box over another, are milled by the writers on bees 
to believe, that by fuch kind of contrivance, they 
are prevented from fwarming at all. Both which 
opinions are afluredly ill-founded. I take upon me 
to affert, that one third of the prime or frfi /warms 
efcape unperceivedj and that, generally, without the 
leaft indication of their defign. 

The {batons and hours of fwarming are alio 
touch miftakcn: they fometimes fwarm in March, 

frequently 
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frequently in April,and from /even in die morning 
till four in the evening; many rife fo early and fo 
late. Nor will a trsnfi^pt viewing of them now 
and tfcen feffioej onetninote friafl prefect no ap- 
pearance of fwarming, aad io the next they fhall 
fuddenly iflue, and fly quite away. Thofe chat are 
duplicated are equally; as prone as thofe in Angle 
ftraw hivesj for iali wiH equally ptnfue great Na- 
ture’s law, to /warm. Without, therefore, a bee- 
herd, or perfon appointed for cottfant watching , , not 
cafually, but without intermiffion, from feven till 
four, the proprietor will have his expectations, in a 
great meafure, difappointed. A child or aged per- 
fon may be hired for the puepofe, at the eafy charge 
of ad. or 3d. a day, whereby, if only one fwarm be 
preferred, it will prove an, adequate compenfation 
for the expence; befldes being fure of loflpg none 
of the reft, and the preventings great deal of anxi- 
ety, and often a very fruitlefs trouble to thofe who 
keep four ftocks, or more. 

From many years afliduous obfervation, and 
numberlefs experiments, I may fafely flake my 
credit upon the truth hf itiy ‘affections. 

Feb. 6, 1790. JOHN KEYS. 


Articls 
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Article XXXII. 

On Cyder-Wine, made from the Juice of Apples, 
taken from the Prefo and boiled , according to 
Recipe ef Dr. Rupb. 

[By Robert STBrEi*s, «fqi to the Secretary.] 

Anl/ftrd near CaJUe-Cary . , 
Sir, Aa%. 11, 1789. 

TT 7ITH the greateft readinefs I comply with 
* * the requeft of your Committee, and lhaH 
fend, next Saturday, a two-gallon calk of Cyder- 
Wine, drawn from a hoglhead I had made under 
my own inlpe&ion, as a trial of the liquor recom- 
mended in the Bath Chronicle. I am fbrry to ob- 
ferve the directions there* given were too Icanty, as 
vgry little more was faid, than that two hoglheads 
of cyder from the prefs Ihould be boiled down to 
one, and kept till fit for ufe, and that in three or 
four years, according to Doctor Rulh’s opinion, it 
would become a pkafant liquor, not unlike Rhenifh. 
The boiling the juice of the apple I conceived 
could not be all that was neceflary to make a vinous 
liquid-— fermentation rauft fomehow be procured, 
and obfervation and experience mull derei mine 
how far that fermentation fhould be carried. I am 
certain there is yet much to learn in that particular, 
and upon that principally the goodncfs of the liquor 

mull 
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muft depend. As I havevery little doubt, fhould 
the analyfis intendt&obri^potld With the few expe- 
riments I havfc made^but » verytwhofefome and 
palatable liquor* approaching cowine, may be ob- 
tained from the applet Ifabmit sc t# the conflde- 
ration of your Society how far it may be neceffary 
to offer a fmall honorary premium, or a pecuniary 
reward, for the greateft number of experiments to 
afcertain the bed: manner of making this wine, and 
for the beft wine produced to a Committee, in a 
given time; The extraordinary confumption of fpi- 
rituous liquors, every friend to mankind muft la- 
ment ; and it is a melancholy obfervatkun, that the 
iocreafe of the national revenue is purchafed at the 
cxpence of the health of fq great apartof the com- 
munity. This eyil, I am afraid, can never be to- 
tally removed ; but I conceive it may be melio- 
rated by the introduction of other cheap and more 
healthful liquor j at lead: it may be expedted the 
middling clafs of people, and thofe capable of re- 
flexion, may be thereby induced to relinquifh the 
ufe of flow, yet certain poifon. 

It may not be unntceffary to mention, that in 
die making I took particular carc as to the cleans 
nets of the copper the apple-juice was -boiled in, 
and which I had immediately from the prefs.— -As 
foon as this juice was reduced to fomewhat lefs 

than 
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than one hoglhead, Ifte liquor was immediately ' 
taken out of the copper, and cooled in wooden 
coolers. When it retained that degree «f heat 
only, in which beer is ufually worked, fuch a quan- 
tity of yeaft was put *11**8 1 imagined would biing 
on a tolerably bri(k fermentation — it fermented 
pretty ftrongly during the night following, and the 
next morning a thick yeafty froth covered the top 
of the mafh-tub in which it was put— the fermen- 
tation fubfided towards the evening, and, if I re- 
coiled, was rather in a negative ftate the whole day. 
I think, had the fermentation continued longer, I 
ihould have made a more wine-like liquor, that 
would not have retained lb much of the baked apple- 
pie tafte, which you will.perceive it has, and which 
it will require fome years keeping (if it will bear it) 
to get rid of. 

This year, if l # have 'apples fufficient, I (hall 
make fome frefh {rials, and lhall endeavour at a 
more perfedt fermentation*— Should I have any 
fuccefs, or imagine any thing 1 may then have 
done can be ferviceable to others, I lhall do my- 
felf the pleafurt to communicate to your Society all 
the information l am capable of giving. 

I am. Sir, your moft obedient lernnt, 

ROBERT STEVENS. 

[For 
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[For the laudable endeavours «f Mr. &Uvt*s to afcertain 
the important point which had excited his attention, and 
for his polite manner of addrdling the Bath Society, the 
thanks of a General Meeting were voted to him.— Several 
Members of the Society were requested to take famptes of 
the liquor font — make experiments upon it, and report their 
opinion of its wholefomenefs — as alfo on the Nature and 
Effects of Cyder, as commonly made and ufed. — The fol- 
lowing paper being prefe n tfcd to the Society, in confequence, 
by Dr. Antbtnj FatbfrgiU, is here inferred.] 


Article XXXIII. 

Experiments and Obfervations on Cyder-Wine , 
•with Remarks on Fruit Liquors , and Hints 
for their Improvement 1 

< 

[By A. Fothsrgili, M.D. F.R.S* Bath.] 

Vteum tot veneficna plaeerc cogkur $ 

£t suramur moxiura die. 

Kin. libs 14* 

t 

T3URSUANT to the Society's rcqueft, I have 
• examined the cyder-wine prepared after the 
method communicated by Dr. Rulh t as pra&ifed 
in America* viz. by evaporating in a brewing copper 
the fteib apple-juice till half of it be confumed. 
The remainder is then immediately conveyed into a 
wooden cooler* and afterwards is put into a proper 

calk* 
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calk, with an addition- of ycaft, and fermented in 
the ordinary way. The pracefs is evidently bor- 
rowed from what has long been pra&ifed on the re- 
cent juice of the grape, under the term of oca out, 
or boiled wine, not only in Italy, bur. alio in the 
iflands of the Archipelago, from time immemorial. 

It has lately become an atgeft of imitation ki 
the cyder countries, and particularly in the Weft of 
England, where k is repotted many hundred hogf- 
lieads of this wine have already been made j and 
as it is faid ter betray bo fign of an impregnation 
of copper by the ufual chemical tefts, it is confi- 
dered as perfectly whofefome, and is accordingly 
drunk without apprehenfion by the common people; 
others, however, fufpeft its innocence. It there- 
f6re becomes an'objed of no fmall moment to de- 
termine, in lo doubtful a matter, whether the liquor 
acquires any noxious quality from the copper in 
which it is boiled, or not. 

The wine lent for my examination was of a red 
colour, Ibmewhat turbid, and of a fweetilh empy- 
reumatic tafte, reiembling that of a roafted pippin 
— properties by no means deftrable in a vinous li- 
quor, but which doubtlcfs may be confidcrably 
meliorated by keeping to a proper age. 


EXPE- 
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EXPERIMENTS. 

Exp. i. Volatile AtcALf. Into a fmill glafs 
of cyder- wine were dropped fifteen drops of volatile 
fpirit of fal ammoniac.' — A flight precipitation en- 
fued, the liquor became darker coloured, and on 
ftanding, a thick cloud of a grcenijh caft fettled on 
the furface. The volatile alcali, whether mild or 
eaufticy exhibited the Jame appearance. 

Exp. 2. Phlogisticated Alcali. The like 
proportion of the phlogifticated alcali gave a more 
vifible green tinge to the liquor, and on ftanding 
produced a variegated film on the furface, reflecting 
the prifmatic colours, fimilar to what is oblerved in 
chalybeate waters expofed to the air. At the bot- 
tom were fome particles of a brown caft. 

' t 

Exp. 3. Solution of Orpiment. This liquor 
which is prepared by chemifts ‘under the term of 
Liquor vini probatorius , or wine tejl , when dropped 
into the cyder-wine, orcafiohed a flight cU>udineJs t 
followed by a precipitation of brownifh particles. 

Exp. 4. A frefh portion of cyder-wine being 
diluted with three times its quantity of fair water, 
was afterwards tried with the above-mentioned li- 
quors, and then exhibited the different phcenomena 
more diftinCtly. 


Exp. 5. 
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Exp. 5 ., A bottle ofmy own cyder, lent me from 
a friend in Devonfhire as genuine) was now fub- 
je&ed to the above chemical tefts, that the refult 
might be compared. It however underwent no 
material change, except from the phlogifticated al- 
cali, which gave a faint greenilh tinge, but no vi- 
fible precipitation. 

Exp. 6. Polished Iron. A knife-blade being 
immerfcd a few hours in a glafs of cyder- wine, 
when dried excited a blackijh brown mark, iqter- 
fperfed with /hades of a copper colour. The wine 
at the fame time afiumed a darker hue, from a 
flight impregnation of the iron. 

Exp. 7. Solution of'Vitriol of Copper — be- 
iqg dropped on the polilhed part of the blade, when 
dried gave a fimilar mark, but of a brighter brown. 

Exp. 8. Residuum. A pint of cyder-wine being 
evaporated in a tin vefiel to a thick extratt, was 
next placed in a crucible, and, with an addition of 
tallow, was calcined to a black powder. This re- 
fiduum was examined, and as no metallic particles 
appeared, a pint of fpring water was poured upon 
it, and after it had ftood all night to fubfidc, it was 
decanted into three feparate glafles. 


Into 



Into the firi? was dropped fame dealt-, 

into the fecond pkhgftiiated alkali-, and into the 
third the wine teft. 

Slight marks, of precipitation were barely per- 
ceptible in all the glafles, but the dark turbid ap- 
pearance of the mixture concealed the changes of 
colour, as it did in fome meafure in two of the 
preceding experiments, fo as to render the refult 
rather equivocal, though they were repeated more 
than once. 

Being curious to know whether the fame pheno- 
mena would ftrike other obferrers in a fimilar way, 
I fent a bottle of the cyder-wine to my ingenious 
friend Dr. JohnJione of Worcefter, for his examina- 
tion. His fon foon after favoured me with the 
following letter, containing the refult of his expe- 
riments, which I have the fatisfa&ion to find agree 
very nearly with my own. 

“ Sir, Worcefter , Sept. 23. 

“ I am defired by my father to acquaint you 
with the refult of fome experiments which I have 
made on the cyder-wine. By them it appears to 
be cmifulerably impregnated with copper. 

** I have the honour to be, Sir, 

“ Your obedient humble fervant, 

“JOHN JOHNSTONE.” 
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Experiments. 

" i. A fteel pin put into the cyder-wine became 
of a brown colour, which left on the tongue the 
naufeous aftringent tafte of copper, at the fame time 
the wine became of a darker colour, from lome 
portion of iron diffolved in it. 

u 2. Sal volatile mixed with the cyder-wine 
made it of a dark turbid colour; it occafioned in 
white-wine a kind of cloud fimilar to that fome- 
times obferved in urine. 

“ 3. Phlogifticated alkali precipitated a dark 
brown cloud very copioufly; it had no effedt on 
common white-wine ; a clear proof of the prefence 
of copper in the cyder-wine. 

" 4. A fteel pin put into cyder- wine in which a 
precipitation had bees made by fal volatile, was 
r.ot at all incrufted, nor was its colour in the leaft 
changed, though it remained in the wine more 
than twelve hours.” 

Thus far my correfpondent. 

OBSERVATIONS. 

Though a Angle grain of copper diftolved in 
upwards of twenty gallons of clear water may b? 
Vo u V. Z detected 
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detected by a vifible blue tinge appearing on the 
addition of a few drops of volatile alcali* yet this is 
by no means the cafe in turbid high-coloured 
liquors* which intercept the rays of light* and often 
occafion a confiderable deception in the appearances. 
Hence the neceflity of diluting fuch liquors in va- 
rying the experiments. In no inftance did the blue 
tinge appear with the alcalies, even after the wine 
was diluted, and yet is abience does not prove the 
liquor to be absolutely free from an impregnation 
of copper. For I afterwards found that it required 
from three to five drops of a folution of vitriol of 
copper to give a vifible blue tinge to a glafs of the 
liquor. The alcalies gave a greeniih tinge to the 
wine; and copper, in form of verdegris, a flumes 
indifferently a green or blue colour, according to 
circumflances. • 

t 

If the mark on poliihed iron was darker than 
that which is produced by vitriol of copper, it was 
evidently owing to a'fmall portion of the iron dif- 
folved at the fame time* and which always imparts 
a llachjh tinge to poliihed metals. 

If the iiquor was free from any metallick impreg- 
nation,, why did it yield a precipitation?*- a varie- 
gated film ? —9. brown fediment ? And why did it 

afford 
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afford fbc?T a Hriking contrail, when compared witH 
genuine cyder, or white-wine? 

When the metaliick principle was precipitated by 
an alcali, the wine no longer gave the brown coppery 
tinge to the fteel pin, and that for an obvious realbn. 
Copper unites with an alcali rather than with iron. 

On the whole, if we may rely on the above expe- 
riments, does not the general relult afford a ftrong 
prefumption, if not a proof, that the cyder-wine 
contains a minute impregnation of copper ? Not fo 
confidcrable , nor yet lo very palpable , (it is to be 
hoped) as my ingenious correfpondent feems to 
imagine, but yet fufficient to put the publick on 
their guard concerning* a liquor that comes in fo 
very * quejlionabje a fiape.' 

It is a curious chemical fa ft, if it be really true, 
that acid liquors, while kept boiling in copper vef- 
fels, acquire little or no impregnation from the metal, 
but prefently begin to a6t upon it when left to 
(land in the cold. Can this be owing to the agita- 
tion occafioned by boiling, or the expulfion of the 
aerial acid ? Atmofpherick air powerfully corrodes 
copper, probably through the intervention of the 
aerial, or rather nitrous acid, for both are now ac- 
knowledged to be prefent in the atmofphere. But 
Z 2 the 
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the latter is doubtlefs a much llronger mcnflruum 
of copper than the former. 

In the prefent procefs, the liquor is properly di- 
rected to be pafled into a wooden cooler , as foon as 
the boiling »is completed. But as all acids, and 
even common water, acquire an impregnation, and 
vnpleafane tafte, from {landing in copper veflcls in 
the cold, why may not the acid juice of apples aft 
in fome degree on the copper before the boiling 
commences? Add to this, that brewing coppers, 
without far more care and attention than is gene- 
rally bellowed on them in keeping them clean, are 
extremely apt to contract verdegris, (a rank poifon) 
as appears from the blue or green ftreaks very vi- 
able when thefe veflels are minutely examined. 
Should the unfermented juice bethought incapable 
of a£ling on the copper, either in a cold or boiling 
Hate, yet no one will venture t,o deny its power of 
wafhing off, or difiblving verdegris already formed 
on the internal furface of the veflel. Suppofe only 
one-eighth part of a grain of verdegris to be con- 
tained in a bottle of this wine, a quantity that 
may elude the ordinary tefts, (for reafons already 
alfigned) and that a bottle fliould be drunk daily 
by a perfon without producing any violent fymp- 
tom, or internal uneafinefs, yet what perfon in his 
fenfes would knowingly chufe to hazard the expe- 


riment 
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riment of determining how long he could continue 
even this quantity of a flow poifon in his daily be- 
verage, with impunity? And yet it is to be feared 
the experiment is but too often unthinkingly made, 
not only with cyder-wine, but alfo with many of 
the foreign wines prepared by a flmilar procefs. 
For the grape juice, when evaporated in a copper 
veflel, under the denomination of vino cotto , or 
boiled wine, cannot but acquire an equal, if not yet 
ftronger impregnation of tiie metal than the juice 
of apples, feeing that verdegris itfelf is manufac- 
tured merely by the application of the acid hufks 
of grapes to plates of copper. 

Independent of the danger of any metallick im- 
pregnation, it may be juftly queftioned how far the 
procefs of preparing boiled wines is neceflary, or 
reconcileable to reafon, or ceconomy. 

The evaporation of the miift by long boiling not 
only occaflons an unnecefiary wafte of both liquor 
and fuel, but alfo diflipates certain effential princi- 
ples, without which the liquor can never undergo a 
complete fermentation, and without a complete fer- 
mentation there can be no perfect wine. Hence 
the boiled wines are generally crude, heavy and 
flat, liable to produce indigeftion, flatulency, and 
diarrhoea. If the evaporation be performed bajiily i 

Z 3 the 
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tht liquor contradls a burnt empyrevmatick 
as in the prcfent inftance ; if /Iowly t the greater is 
the danger of a metallick impregnation. For the 
procefs may be prefumed to be generally performed 
in a veffel of brafs, or copper, as few families pof- 
fefs any other that is fufficiently capacious. Nor 
can a vefiel of caft-iron, though perfectly fafe, be 
properly recommended for this purpofe, as it would 
probably communicate a chalybeate tafte, and dark 
colour to the liquor. At all events brafs and copper 
vefiels ought to be entirely banilhed from this and 
every other culinary procefs. The mifchievous 
confequences refolding from metallick poifons, and 
particularly of lead and copper, are, I am convinced, 
more numerous and extenfive than 'is commonly 
imagined. The evil has long been loudly com- 
plained of, and yet the people of this country con- 
tinue to facrifice the^r health, a,nd lives, to the mod 
unpardonable negligence and fopinenefs, even 
when the remedy is at hand. But I {hall referve 
my ftrictures on this fubjedt fora future paper. 

Remarks on Cyder and Perry. 

Before I conclude, it may not be improper to 
add a few obfervations on the prefent date of fruit 
liquors in our cyder counties, the improvement of 
which is an objedt of great importance to the pub- 

lick, 
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lick, but particularly fo to the inhabitants of thofe 
diftriCts where thefe liquors conftitute their common 
beverage. Cyder and perry, when genuine, and in 
high perfection, are excellent vinous liquors, and are 
certainly far more wholefome than many others 
which at prefent are in much higher eftimation. 

When the muft is prepared from the choiceft 
fruit, and undergoes the exaft degree of vinous fer- 
mentation requifite to its perfection, the acid and 
the fweet are fo admirably blended with the aqueous, 
oily, and fpirituous principles, and the whole 
imbued with the grateful flavour of the rinds, and 
the agreeable aromatick bitter of the kernels, it 
aflumes a new character; grows lively, fparkling, 
and exhilarating; and when compleatly mellowed 
b^ time, the liquor becomes at once highly de- 
licious to the palate,, and congenial to the confti- 
tution. Superior in every refpeCt to molt other 
Englifli wines, ant^ perhaps not inferior to many of 
the belt foreign wines. 

Such I can venture to affirm would it be pro- 
nounced by all competent judges, were it not for 
the popular prejudice annexed to it as a cheap, 
home-brewed liquor, and confequently within the 
reach of the vulgar. To compare fuch a liquor 

with 
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with the foreign fiery, lbphifticated mixtures, often 
imported under the name of wines, would be to 
degrade it j for it certainly furpaffes them in fla- 
vour and pleafantnefs, as much as it excels them in 
wholefomenefs and cheapnefs. But rarely do we 
meet with perry or cyder of this fuperior quality. 
For what is generally fold by dealers and inn- 
keepers is a poor, meagre, vapid liquor, prone to 
the acetous fermentation, and of courfe very inju- 
rious to the conftitution. Is it not very mortifying, 
after the experience of fo many centuries, that the 
art of preparing thefe ancient Britifh liquors fhould 
ftill be fo imperfectly underftood as yet to feem to 
be in its very infancy ; — that throughout the prin- 
cipal cyder diftridts, the practice fhould ftill reft on 
the moft vague, indeterminate principles, and that 
the excellence of the liquor fhould depend rather 
on a lucky random hit, than on. good management? 
Yet fuch appears to be really the cafe even among 
the moft experienced cyder-majcers of Hereford- 
fhirc and Gloucefterfhire ! 

Mr. Marfhall, that nice obferver of rural affairs, 
in his late Tour through thofe counties* (exprefsly 
undertaken for the purpofe of inquiry on this 
fubjedt) informs us, that fcarcely two of thefe pro- 
feffional artifts are agreed as to the management 

* Marfhali’s Rural Gicor.omy of Giouccflerfl.ire, ii. 308 & fcq. 
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of fome of the moft effential parts of the procefi. 
That palpable errors are committed as to the time 
and manner of gathering the fruit — in laying it up 
— in neglecting to feparate the unfound — and to 
grind properly the rinds and kernels, fee. That 
the method of conducting the vinous fermentation, 
the moft critical part of the operation, and which 
ftamps the future value of the liquor, is by no 
means afeertained. While fome promote the fer- 
mentation in a fpacious open vat, others repreJs it 
by inclofing the liquor in a hogfhead, or ftrive to 
prevent it altogether. That no determinate point 
of temperature is regarded, and that the ufe of the 
thermometer is unknown, or negledled. — That they 
are as little confiftent as to the time of racking offj 
and whether this ought to be done only once, or 
five or fix times repeated. And that for fining 
down the liquor, many have recourfe to that odious 
article, bullock’s blood, when the intention might 
be much better anfwered by whites of eggs, or 
ifinglafs. And finally, that the capricious tafte of 
particular cuftomers is generally confulted, rather 
than the real excellence of the fruit wine, and con- 
fequently that a very imperfeCt liquor is often 
vended, which tends to reduce the price, to dif- 
grace the vender, and to bring the ufe of cyder and 
perry into difrepute. 


The 
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The art of making vinous liquors is a curious 
chemical procefs, and its fuccefs chiefly depends on 
a dexterous management of the vinous fermentation, 
befides a clofe attention to fundry minute circum- 
ftances, the theory of which is perhaps not yet 
fully underftood by the ableft chemifts. Can we 
longer wonder then that fo many errors fhould be 
committed by illiterate cyder-makers, totally un- 
verfed in the firft principles of the chemical art? 
Some few indeed, more enlightened than their 
brethren, and lefs bigoted to their own opinions, by 
dint of obfervation, ftrike out improvements, and 
produce, every now and then, a liquor of fuperior 
quality, though perhaps far fhort of excellence ; yet 
ilill fufficient to Ihew what might pofiibly be ac- 
compliflied by a feries of new experiments con- 
ducted on philofophical principles. 

This might lead to fucceffive improvements, till 
at length our Englifh fruit liquors might be carried 
to a pitch of perfeftion hitherto unknown, by which 
the demand, both at home and abroad, would foon 
be enlarged, the prices augmented according to 
the quality, the value of eftates increafed, and the 
health and profperity of thefe counties proportion- 
ably advanced. 


This 



t l 

This nright aifo help to point out a methou of 
correcting the imperfections of thefe liquors; and 
of meliorating thofe of a weak, meagre quality, by 
fafer and more effectual means than are no v prac- 
tifed: and tlidugh nothing can fully compenfate the 
defeCt of fun-fhine in maturing the face Marine 
juices, in unfavourable feafons, yet probably fuch 
liquor might, without the dangerous and expenfive 
method of boiling in a copper veffcl, admit of con- 
fiderable improvement by the addition of barm or 
other fuitable ferment, as yet unknown in the prac- 
tice of the cyder diftriCts; or perhaps rather by a 
portion of rich mitft , or fome wholefome fweet, as 
honey, fugar-candy, or even melaffes, added in due 
proportion, previous to the fermentation.* 

Now, lhould this Society intereft themlelves in 
the prefent inquiry, in which this and the adjacent 
counties are materially concerned, might it not be 
advifeable to offer a fuitable premium to ftimulate 
the cyder-makers to undertake fuch a courfe of 
experiments as may feem proper towards the im- 

1 V. >' 

* Since -the above was written; J learn from a .recent publication, 
that the Germans are known to meliorate their thin harlh wines by an 
addition of concentrated Mull, not by evaporation, but by freezing* 
By this funple procefs they are made to emulate good French winea*-* 
a practice worthy imitation, efpecially in the Northern climates. 

See Hopsok's Chemiftry. 

provement 
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provement of perry and cyder, and alfo for correct- 
ing, or meliorating thefe liquors when prepared 
from an unripe or inferior fruit ? 

It is greatly to be regretted that the capital old 
fruits, which railed the fame of the liquors of this 
country, are now chiefly loft, or fo far on the de- 
cline, as to be deemed irrecoverable. 

Mr. Marlhall, in his late furvey of the orchards 
in Herefordlhire, allures us that the redftreak is 
given up: the celebrated J, lire apple is going off} 
and the JquaJh pear, which has probably furnilhed 
this country with more Champaign than was ever 
imported into it, can no longer be got to flourilh ; 
the ftocks canker and decay. 

In Y orklhire feveral fine old fruits, which were 
productive within his own recollection, are loft : 
the ftocks cankered, and the trees barren. 

« 

The famous Hagloe crab, which yields a cyder 
that for richnefs, flavour, and price on the fpot, 
furpafles perhaps every other fruit liquor, having 
been valued at fixty guineas the hogfhead, is con- 
fined to a fmall diftriCt near Rofs in Herefordlhire. 


* Rural Oeconomy of Glocelterfhire, Herefordlhire, &c. 
vol. ii. page 25 3* 
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and will probably in a few years be extinft. Is it 
not furprizing that the cultivation of fuch excel- 
lent varieties of fruit-trees Ihould be thus limited 
to a few particular counties, and lb much neglefted 
even in thefej when probably, by due attention to 
foil, afpedt, and other leading circumftarices, they 
might be fuccefsfully raifed, and propagated in 
almoft any quarter of the kingdom ? 

That fruit liquors, when of a good quality, and 
drunk with moderation, afford an uncommonly 
wholelome and cheap beverage, is allowed on all 
hands, and confirmed by long experience. 

Nor can any arguments againftits utility be fairly 

drawn from its abufe, or from the evils that necef- 

* • 

farily enfue from the enormous quantities of bad 
cyder confumed by day-labourers. 

a 

In the vale of Glocefter, fays Mr. Marfhall, fix 
quarts a day is the common allowance; fometimes 
nine or ten quarts; or an unlimited quantity! In a 
plentiful fruit year cyder is of very little value: men 
and mailers are equally adepts in the art of drink- 
ing ; and the tales that are told of them appear lo 
incredible, it is to be hoped they are not ftriflly 
true. Drinking a gallon-bottle-full at a draught, 
is faid (on good authority) to be no uncommon 

feat: 
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mere wanton trick that will not bear t 
be bragged of. But to drain a two-gallon bottl 
without taking it from the lips, as did a certain la 
bourer, is fpoken of as an exploit worthy an inha 
birant of the Vale cf Gloucefter!— Another man o 
Vale, however, undertook for a trifling wjgti 
f o drink twenty pints of cyder, one immediately 
after another. He got down nineteen, (as the lfory 
is gravely told) but thefc rilling the calk to the 
bung, the twentieth could not of courle get admit- 
tance: fo that a Sevein-man’s ftomach holds ex- 
actly two gallons three pints! — But the quantity 
drunk in this extemporaneous way by the men is tri- 
fling, compared with that which their mailers will 
{wallow at a fitting. ”our well-fealoned yeomen 
(well known in die 'ale) having raifed their cou- 
rage with the nectarious juice of -the apple, relbiml 
to have a frelh hoglhead tapped; then fetting foot 
to foot, they entirely emptied it at one fitting !* 

Concerning the effects of luch extravagant feats 
performed by thole mad topers, our author is filent; 
but if fimilar denauJies frequently committed 
with impunity (which feems fcarcely credible) they 
afford a {h iking example of the falubrity of cyder, 
perhaps not to be paralleled by any other vinous 
or fermented liquor. At all events fuch wanton 

• Qcconomy of Gioucefterlhirc, vol. i. p .53. 


excefles 



[ JJ« J 

cxceffes ought by every poflible means to be dif-' 
couraged. But to rite difgrace of our police, the 
law which inflicts penalties on drunkennefs, inftead 
of being ftriCtly executed, * generally fuffered to 
remain a dead letter. Meanwhile, I fear it will be 
in vain to admonilh thefe thorough-paced foakers— - 
or attempt to deter thofe brutes in human lhape 
from purfuing the high road to ruin ! In vain fhall 
we drive to convince them that a habit of drinking 
learnt in youth, is not eafily abandoned in riper 
years, and that a continued abufe of even the moft 
innocent fermented liquor, will, in the long run, 
iiifa'h :)• :v* .. low, but fatal poifon! 


A LE XX. A 1 V f 

♦ * 

0: -a "'of on of Lead, with Cautions to the Heads of 
b- >!viics concerning the various mfufpeffed Means 
ly which that vifidious enemy may find Admiffion 
into i - c Human Body. 

uie Sanu 

Ilinc ttira L<*rmu> ! : s,.'xr *: ihJ:jVc, tivnuusequc manus? 

Plin. 

nPO call forth latent abilities, and to promote a 
generous emulation amongft our hufband- 
rhen, manufacturers, and artizans, is the profeffed 
objeft of the Bath Society. But while we thus 

endeavour 
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endeavftur to 'enlighten the minds, and to kindle 
the zeal of the common people, ought we not to 
inftruffc them moreover in the neceffary means of 
preferving their health ? Without this, how lhall, 
we enable them to encounter with alacrity their la- 
borious purfuits? Without health the daily talk 
cannot be performed. The plough and the team 
lie ufelefs— the bufy loom becomes filent — and all 
the ceconomical arts languiih! Till confined to the 
bed of ficknefs, this ufeful,,clafs of people are of all 
others the moft inattentive to their health. It is 
not till- then that they begin to be truly fenfible of 
its value, and then with heartfelt fighs they deplore 
itsabfence! Each rural feene that lately delighted 
the fenfes, has on a fudden loft all its charms, and 
the gay face of nature is now beheld with an eye of 
indifference, or even difguft. 

For what are fields, or flow’rs,or ftreams to me. 

Ah! taftclefs aU, if not enjoy’d with Thee, 

O Health! 

It is always much eaficr to prevent difeafes than 
to cure them. Therefore to imprefs the common 
people with a due fenfe of the importance of their 
health, and to put them on their guard againft one 
of the moft frequent, though unfufpe&ed caufes of 
many of their chronick difeafes, is the bufinefs of 
this effay. 
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The mifchiefs arifing from culinary poifons pre- 
lent a wide field for diicuflion j but I lhall confine 
myfelf at this time, to the poi/on of Lead. Is it not 
a moving IpeCtacle to fee poor induftrious trades- 
men, particularly the manufacturers cf red and 
white lead, daily expofed to the noxious fumes of 
this pernicious metal ? Unhappy men, whofe hard 
lot it is to earn, by the lweat of their brow, a fcanty 
maintenance, breathing all the while a tainted air, 
and inhaling a flow poifon at every pore, in order 
to prolong a wretched exiftence ! Thefc furely have 
a peculiar claim to our compaflionate regards, and 
I fliould think myfelf happy if I could awaken the 
attention of this Society towards the alleviation of 
their fufferings. 

.The London Society have not been inattentive to 

this great objedt, as appears from their late pre- 
* 

miums, particularly concerning a fubftitute for white 
lead, or a method of diverting it of its deleterious 
quality •, — an objeCl highly worthy your confidera- 
tion, as this noxious fubftance conliitutcs the bails 
of all our common paint, the injurious efl'eCls of 
which are univerl'ally complained of. 

The extenfive ufe of lead in various forms, 
enables it to afiail all the avenues of life. Some- 

times it attacks the human frame by an open 

Vol. V. A a aflault. 
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aflault, but more frequently it makes inroads into 
the conftitution as a fecret unfufpe&ed enemy. 
Various caufes confpire to favour its introduction 
into the fyftem. The arts of chemiftry, of medi- 
cine, and even of cookery, have all fucceffively lent 
their aid; infomuch that no perfon of whatever 
rank or ftation, fiom the prince to the peafant, can 
at all times pronounce himfelf perfectly fecure 
againft its filent depredations. Devoutly therefore, 
not ludicroufly, may we now exclaim with Sir John 
Falftaff, 

“ Heavens, keep lead out of us !” 

The jovial knight, like a bon-vivant of the pre- 
fent day, not dreaming of its admiffion into his 
body by any mode but one, viz. that of a leaden- 
ball, continued to quaff his fack in feeming fc- 
curity, while each draught probably contained a 
portion of the detefted metal ’which he fo pioufly 
deprecated. For our anceftors in thofe days were 
no novices in the myftery of refining liquors with 
lead, though by no means fucli able adepts as their 
fuccelfors, who (to do them juftice) appear to have 
carried the art to its ne plus ultra. 

But to be ferious: — Though the above appre- 
henlions to fome may feem imaginary, or at lead 
exaggerated, yet whoever attentively confiders the 
well-authenticated faCts adduced by Sir George 

Baker, 
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Baker, Dr. Percival, and other eminent authors, 
concerning this poifon, will Toon be convinced that 
they are but too well founded, and confequently 
that thefe cautions are not altogether fuperfluous. 
Seldom do the common people err th. ough excels 
of caution, but often through the want of it. Few 
of them indeed have leifure or inclination to trace 
this fubjedt through a variety of medical volumes, 
who never thelefs peril fe, with eagernefs, the Society’s 
papers, or other lhort effays in which they confider 
themfelves to be materially interefted. The fol- 
lowing admonitions, therefore, are not addrefied to 
the medical faculty, but to the heads of families, 
whofe duty it is to watch over the health of thofe 
who are committed to their charge. 


GENERAL EFFECTS 

OF THE 

POISON OF LEAD. 

Lead in every form is unfriendly to animal and 
vegetable life. The miners who dig the ore, the 
fmelters who reduce it to a metallic Hate, manu- 
facturers of white lead, painters, plumbers, in a 
word, all who are much expofed to its effluvia, 
bear teftimony to its pernicious effedts. Its fumes 
A a 2 are 
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are found no lefs deftruflive to domeftick animals, 
fuch as dogs, cats, fowls, &c. nay, even vegetables 
in its neighbourhood foon lofe their verdure; 
nor can plants thrive in pots compofed of this 
metal. It£ various preparations, as litharge, red 
and white lead, are all poifonous, and their activity 
is increafed by their union with acids. Lead un- 
fortunately being thus liable to be corroded, or 
even diffolvcd, by almolt eveiy fpecies of acid, the 
dangerous confequcncvs are proportionally in- 
creafed. For it not only unites with the ftronger 
mineral acids, but aifo with thofe of the weaker 
vegetable kind, as that of wine, beer, cyder, vinegar, 
verjuice, &c. to which it imparts a manifeft fweet- 
ncfs, forming a. fait termed fugar of lead. Hence 
the foundation of that inoli dangerous abufe of 
coi reeling acid wines and cyder with litharge, or 
othe'' {'reparations of this meta.1. Lead alfo unites 
with expre Jed oils, and other uncluous bodies, as 
butter, i’uet, lard, &c. 

t 

Hence in Holland it has been cuftomary to 
Co: reft the more olfenfive exprdTed oils, fo as to 
fubftitute them for oil of olives, or almonds, by 
impregnating them with lead. — Another horrible 
abufo, and which merits the moft exemplary pu- 
nifhment! Deliberately thus to adulterate the com- 
mon articles of life with a flow poifon, and wantonly 

to 
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to facrifice the lives of innocent perfons to unfeeling 
avarice, feems a refinement in villainy at which 
human nature revolts, and which could hardly be 
credited in a ChrUlian country! The favage tribes 
of the moft barbarous nations, who attack their de- 
clared enemies with poifoned arrows, a;e never 
known to difeharge them at their unoffending 
neighbours and countrymen. 

To fuch an alarming pitch haJ the dangerous 
art of adulterating liquors with lead arrived in 
France, that at length it became nccefihry to make 
it a capital offence. I am unwilling to believe 
that any man would prefume to praftife this in- 
human fraud, were he fully apprized of thepoifon- 
ous nature of the ingredient. That none of my 
readers may plead ignorance, I lhall briefly mention 
its principal effefts. 

This metallick poifon then is powerfully ftyptick, 
and highly injurious to the nerves, hence it fup- 
preffes the natural inteftinal difeharges, producing 
obftinatecoflivenefs, and a peculiar f'pecies of cotick 
terminating in palfy of the extremities, which ge- 
nerally deprives them of motion, without destroying 
their fenfation. Thefe fymptoms, being the genuine 
effects of lead, feem to mark its fpecifick power, 
and to diftinguilh it from every other poifon. 

A a 3 
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are found no lefs deflru&ive to domeftick animals, 
fuch as dogs, cats, fowls, &c. nay, even vegetables 
in its neighbourhood foon lofe their verdure i 
nor can plants thrive in pots compofed of this 
metal. It£ various preparations, as litharge, red 
and white lead, are all poifonous, and their a&ivity 
is increafed by their union with acids. Lead un- 
fortunately being thus liable to be corroded, or 
even diflblved, by almoft eveiy fpecies of acid, the 
dangerous confequenres are proportionably in- 
creafed. For it not only unites with the ftronger 
mineral acids, but alfo with thofe of the weaker 
vegetable kind, as that of wine, beer, cyder, vinegar, 
verjuice, & c. to which it imparts a manifeft fweet- 
ncfs, forming a File termed f 'gar of lead. Hence 
the foundation of that molt dangerous abufe of 
correcling acid wines and cyder with litharge, or 
other preparations of this metal. Lead alfo unites 
with expreffed oil?, and other unfluous bodies, as 
butter, fuet, lard, fee. 

i 

Hence in Holland it has been cuftomary to 
correct the more olfenfive exprefled oils, fb as to 
fubftitute them for oil of olives, or almonds, by 
impregnating them with lead. — Another horrible 
abufe, and which merits the moft exemplary pu- 
mfhment! Deliberately thus to adulterate the com- 
mon articles of life with a flow poifon, and wantonly 

to 
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to facrifice the lives of innocent perfons to unfeeling 
avarice, feems a refinement in villainy at which 
human nature revolts, and which could hardly be 
credited in a Chriftian country! The favage tribes 
of the moft barbarous nations, who attack their de- 
clared enemies with poifoncd arrows, are never 
known to difcharge them at their unoffending 
neighbours and countrymen. 

To fuch an alarming pitch had the dangerous 
art of adulterating liquors with lead arrived in 
France, that at length it became necelfary to make 
it a capital offence. I am unwilling to believe 
that any man would prefume to pra&ife this in- 
human fraud, were he fully apprized of the poil'on- 
ous nature of the ingredient. That none of my 
readers may plead ignorance, I fhall briefly mention 
its principal effects. 

This metallick poifon then is powerfully ftvptick, 
and highly injurious to the nerves, hence it fup- 
prefles the natural inteffinal difcharges, producing 
obftinate coflivenels, and a peculiar ipecies of colick 
terminating in palfy of the extremities, which ge- 
nerally deprives them of motion, without deftroying 
their fenfation. Thefe fymptoms, being the genuine 
effects of lead, feem to mark its fpecifick power, 
and to diftinguilh it from every other poifon. 
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It moreover occafions a pale fallow countenance, 
contraction and wafting of the mufcles, numbnefs, 
tremors, languors, eonvulfions, epilepfy, and death. 

■ — T! cfe fy u.proms vary according to the quantity 
of the poifon, the ftate of the body, the irritability 
of the fyftem, and other circumftances. Some- 
times, without producing fpafms or other violent 
fymptoms, it only occafions a flow lingering indif- 
pofition, which, however, lafts fome years, and at 
length generally eludes the power of medicine. This 
well accords with what has been tranfmitted to us 
concerning the flow poifons of the ancients, and 
feems to confirm the fufpicion that their balls was no 
other than a fecret calx of lead. — May this fatal calx 
long reft in oblivion, and never more be revived ! 


Various ways in which it is admitted into the Body. 

This poifon may be received into the body in 
diet, and in medicine. 

i. Diet. — Water, which conftitutes fo large a 
proportion of diet in every nation, is generally 
conveyed through leaden pipes, or cylinders of 
pumps, and is often left to Hand in leaden cifterns. 
As tlufc have fometimes been found corroded in 
certain places, by Neivman and other chemical 

writers. 
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writers, it has been fufpedted, and not without 
reafon, that the water might thus receive a flight 
impregnation from the metal. — Galen and Vitruvius 
loudly condemn leaden pipes for the purpofe of 
conveying water, becaufe their internal furface con- 
trails a covering of white lead. Dr. Heberden 
kept water in which lead had been immerfed twelve 
years: the water exhibited a whitifti powder at the 
bottom, and gave a brown tinge to a folution of 
orpiment, and volatile tinflure of fulphur — proofs 
of the prefence of lead. Sir George Baker , how- 
ever, repeated the experiment by keeping water in 
a leaden tube, but at the end of two months the 
water difcovered no fcnfible impregnation by the 
above tefts. He relates however, on the teftimony 
of Dr. Wall , that a family in Worcefter fuffered a 
Ibng tedious indifpofition, with fome fymptoms of 
this poifon, in confequence of daily ufing a hard 
aluminous water. On examining the pump, the 
leaden cylinder was found corroded, and even per- 
forated by the water, although it had been repaired 
only three years before. On removing to another 
houfe fupplied with better water, the family at 
length recovered their wonted health. From thefe 
fails it would appear, that water, under certain cir- 
cumftances, is capable of corroding lead, fo as to 
prove injurious to health. Some authors affirm, 

others 
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others pofitively deny this conclnfion. Pure water, 
it is true, is no rmr.ftruum for lead, but rarely do 
we meet with water that is pure. Pump or fpring 
water is generally impregnated with a fmall portion 
of vitriolic!; or marine fait, but lead is hardly ca- 
pable of detaching thel'e acids from an alkaline or 
earthy bafis, and therefore cannot communicate any 
poifonous quality to the water: hence this metal, 
though immerfed in a folution of alum, remains 
unchanged. Nor can the aerial acid enable water 
to aft upon lead. But fhould the water contain any 
mineral or vegetable acid, uncombined with earth, 
a circumttance which rarely occurs, it may then, 
though in a very dilute fate, corrode the metal 
fufficiently to produce mifehievous effefts. This 
feems aftualiy to have been the cafe at Worcefter. 
Tor it certainly mud have been an' acid, not alum, 

that corroded the lead. This may fugged to us 

the following cautions: 

id. That whenever, water betrays any fenfible 
mark of acidity, by an aluminous tade, or by 
changing lyrup or violets red, fuch water, if meant 
for internal ule, ought never to come in contaft 
w’ith lead. 

2diy. Water conveyed from the leaden gutters of 
houles, or danding long in leaden citterns expofed 

to 
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to falling leaves, from which it may acquire an acid 
quality, is alike exceptionable. To this caufe, ikf. 
T'ronchin attributed the epidemick colick which 
fome years ago prevailed at Amfterdam. 

Wines. — It is worthy obfervation, that the en- 
deinial colick, which formerly was wont to infeft the 
inhabitants of Poitou, fo as to become proverbial, 
is now no longer known, fince the practice of adul- 
terating wines has been aboliflied from that diftridt. 
In whatever country the liquors are impregnated 
with lead, either by accident or defign, this difeafe 
will be found to prevail, as will, I think, more 
fully appear in the fequel. Hence the colick of 
Poitou, and of Devonihire, and the dry belly-ache 
of the Weft-Indies, (whatever fome may aflert to 
the contrary) are evidently one and the fame difeafe, 
and may clearly be traced to the fame caufe, namely, 
the poifon of lead. 

Notwithftanding the feverity of the laws, the 
fatal abule ftill prevails, particularly in many parts 
of France and Germany, where their weaker wines, 
being prone to acidity, are ftill, in defiance of all 
laws, human and divine, corrected with litharge, 
or fweetened with fugar of lead ! Nor is this wholly 
confined to the lower white-wines, fuch as the 
Rhenilh, and the Mofelle, for in a late French 

publication. 
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publication, intitled La Maison Rustique, a large 
ball of lead is pioufly directed to be fufpended in 
the calk, in order to prevent the wines of Burgundy 
from turning acid ! At Paris, the low meagre wines 
commonly fold to the populace are made to run 
through a leaden channel, and are diftributed to 
the cuftomers in meafures compofed of tin, or bafe 
pewter, containing a large portion of lead. Ac- 
cordingly the colick of Poitou is ftill predominant 
in Paris. Dr. Gadane computes the average num- 
ber of inhabitants annually afflidled with this difeafe 
to amount to five or fix hundred. M. Senac , late 
phyfician to the King of France, adds his tefti- 
mony concerning the frequency of the difeafe at 
Verfailles. Dr. IVarrcn enumerates thirty inftances 
among the fervants and domefticks of an Englilh 
nobleman, during his refidcnce at Hanover, all 
occafioned by the fame caufe. It has been ob- 
lerved widi furprize that, at Surinam, the Euro- 
peans who drink French wines are extremely liable 
to this difeafe, while the natives, who refrain from 
this beverage, entirely efcape. 

If we turn our attention to our Englilh made 
wines, I fear they will by no means be found clear 
of fufpicion. In Graham’s art of making Britiih 
wines, are the following choice receipts : 


i. To 
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I. To [often Green Wine. 

Put in fome vinegar wherein litharge has been well deeped* 
and put a quart of it into a tierce, and this will mend 
it, in fummer efpccially. 

2. To hinder Wine from turning four. 

Put a pound of melted lead in fair water into your calk 
pretty warm, and flop it clofe. 

From which it appears that William Graham 
was deep in the myftery of vintners: and his book 
having gone through no lefs than fix editions, may 
be reafonably fuppofed to have revealed the dan- 
gerous fecret of thofe adepts in iniquity, to at leaft 
three thoufand innocent families, together with 

their friends and connections ! But to eftimate the 

• 

fum total of mifchief accruing from the numerous 
receipt-books of this (lamp publifhed within thefe 
fifty years paft, " highly necefiary (as the editors 
gravely obferve) to all Families,” entirely baffles 
calculation! For, according to the fage advice of 
thole worthy authors, fcarcely any family is now 
found without one or more of their ** faithful guar- 
dians of health, or trufty monitors in every thing 
relating to food or phyfick !” 

To fupply the publick with an effectual antidote 
to the various poifons conveyed in thefe books, and 
diffeminated far and wide amongft the people, would 

be 
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be worthy the pen of the ableft chemift, and every 
life thus refcued from their pernicious effects would 
well intitle him to a civick crown. 

Rum.-' -The dry belly-ache, or in other words, 
the colick of Poitou, is a prevailing difeafe in the 
Weft-Indies, particularly among thole who drink 
rum. Some attribute it to the newnefs of the 
Jpirit, others to the acid juice of the limes which 
generally accompanies its ufe. But the former, 
when genuine, is inadequate to the effeft ; the Utter, 
inftead of producing the difeafe, is found rather to 
be a remedy. 

Dr. John Hunter , in the year 1781, being fta- 
tioned with the army at Spanifh-town in Jamaica, 
finding this difeafe very prevalent amongft the 
foldiers who drank new rum, while others who 
abftained from it remained free, began to examine 
clofely the liquor, and al fo the implements ufed in 
the diftillery. The rpm, in his experiments, gave 
evident figns of an impregnation of lead. The 
worm of the ftill, confifting of a large proportion 
of lead, he found corroded. An acid refiduum 
called dunder, it feems, is added to the mixture 
before diftillation, and partly rifes with the lpirit. 
No wonder then that the lead was corroded by it. 
The fpirit, in procefs of time, in a great meafure 

depofits 
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depofits the lead, hence old rum is found much 
lefs unwholefome than new. If rum be left to 
evaporate in a glafs it leaves an acid remnant be- 
hind. He further adds, that if a piece of lead be 
immerfed in ■pure proof fpirit the fpace often weeks, 
the liquor is found to have acquired a flight im- 
pregnation from the metal — A new and Angular 
circumftance •, but which, I believe, never can take 
place where pure fpirit is employed. 

The nitrous acid is fometimcs clandeftinely ufed 
to corredl ill-flavoured rum, and fuch an adulte- 
rated fpirit may be readily conceived capable of 
adting on lead, though pure fpirit certainly cannot. 
Hence it is eafy to fee how the above deception in 
the Dodtor’s experiment 'might tend to miflead his 
judgment. Diftilleries, and even breweries, with 
all their apparatus, ought to undergo a narrow in- 
fpedtion, as acids, and even their effluvia, are ca- 
pable of corroding lead. Therefore the leaden 
worms, fpouts, gutters, in a word every utenffl 
containing that metal, ought to be viewed with a 
jealous eye. Nor ought the enquiry to be con- 
fined to thefe places alone : for if we extend our 
views to our wine and cyder-prefies — dairies, 
kitchens, and ftore- rooms, we fliall probably meet 
with much to be complained of — much to be re- 
formed. Whether the apothecary’s lhop, or even 

the 
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the elaboratory of the chemift, will bear a very dole 
fcrutiny, may perhaps be jullly doubted. For be 
it remembered, that not only lead and pewter, but 
alfo the tinning of copper veflfels, the folder con- 
taining admixture of lead, and the glazing of earthen 
ware being a calx of lead, are all liable to be cor- 
roded by acids, or even exprefied oils. 

Cyder. — That acid wines or crude cyder may, 
independent of any adulteration, produce bowel 
complaints, attended with griping pains, and diar- 
rhea, cannot be denied, but that they fhould occa- 
lion a colick, complicated with coftivenefs, and 
terminating in pally, is highly improbable. On 
the contrary, that this difeafl is the genuine pro- 
duce of the poifon of lead leems to have been 
proved by the moft fatisfadtory evidence. The 

Endemial colick of Devonfhire, aferibed by Dr. 

# 

Huxham and others, to the acidity of new cyder, 
has at length been clearly traced to the above 
poifon. 

From the elaborate eflfays of Sir George Baker on 
this fubjedh, it appears, that, “ in thofe diftridls 
where the difeafe was moft prevalent, lead was 
generally found in the prefles or utenfils employed 
in making the cyder, and that on analyfing the fuf- 
pedted liquor, he obtained from it a fmall portion 

of 
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of real lead :* That fome of the farmers had been 
known to buy fugar of lead to correct the acidity 
of their cyder! That others, in order to preferve 
their weak cyder for the ufe of their labourers, 
were wont to have recourfe to the well-known fecret 
of fufpending a leaden ball in the calk: That the 
cyder is generally drawn into large glazed pitchers, 
in which it often Hands many hours before it is 
drunk by the labourers: And finally, that accord- 
ing to the teftimony of the late Dr. Charlton , molt 
of the paralyticks recommended to the Bath Hof- 
pital were fent from the cyder counties, except 
Herefordlliire, where, on enquiry, it was afterwards 
difcovered that lead was not employed in any part 
of the cyder apparatus of that county.” 

* Since the abovt was written, however, I am forry 
to find, from Mr. Mar jh all ’ s late furvey of the 
Cyder-procefs in Herefordlhire, that lead is not 


* This, I am not ignorant, has been Judicroufly attributed, by fome 
of his Dcvonfhirc antagonists, to leaden (hot accidentally left in the 
bottles before the cyder was bottled: By others, to a portion of lead 
introduced by deiign, in order toraife a laugh at the Do&or’s expence. 
But admitting lb accurate an obferver could fo cafily be impofcd upon, 
(which is highly improbable) yet the doeftrine refts not on this experi- 
ment alone, but on a ferics of faefts which will ftill remain unfhaken; 
and which, perhaps, will not be found eafy to overturn. --- For the 
circumftances have been communicated by different authors at different 
periods, and without the flighted appearance of collufion, and yet all 
teud to the fame point. 

wholly 
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tvbolly difcarded, but a portion of the old leaven Is 
yet fu fie red to remain. “ The bed or floor of the 
“ prefs, (fays he,) which is now generally compofed 
“of wood or itone, formerly was 11 fu ally covered 
tr with lea^l, which, by being diflolved in the acid 
“ of the liquor, has probably been the caufe of 
* c much mifehief. Nevertheless, lead is ftill fufFered 
“ to remain about fome cyder- prelfes. There is a 
“ publick mill at Newnham, whole bed is entirely 
** covered with lead; and I have feen others whofe 
et lips, or fpouts, and a rim round the outer edge, 
** are of that dangerous metal!”*' 

A (taking inftance of ignorance, obflinacy, and 
impolicy ! otherwife a practice lb injurious to health, 
and detrimental to the credit of the liquor, would 
not be thus abfuidiy per fifed ih. I know it "is 
pretended that the quick pr.flkge of the apple juice 
through Inch fpouts or gutters does not afford time 
for any impregnation. Hut this is a miftake, for 
the leaden fur face bung often wetted, and alter- 
nately dried by expofure tortile air, contrafts minute 
particles of cerufs, or ruft of lead, ready to be 
walked off', and diflolved in the courle of the pro- 
cels. Sometimes the juice is even fufFered to fer- 
ment in veflfels lined with lead, which ftill greatly 

* Rural Oeronomv of Glocctterfliiro, Hcrcfonlfliiie, &c. p. 313. 
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increafes the danger* An inftance of this kind 
lately occurred at Frome: — A family of three per- 
Tons drank freely of this liquor, and were at length 
feized with the colick of Poitou. The matter who 
drank the greateft quantity, fuffered mctt, and his 
difeafe terminated in a fatal pally 5 — the wife and 
maid-lervant, who drank lefs, underwent flmilaf 
fymptoms, but efcaped with life. 

It is high time that this, and the ftill more un- 
pardonable abufe of wilfully adulterating cyder 
with lead, fliould be wholly fupprelTedj — that atr 
enquiry fh^uld be fet on foot through all the cyder 
diftridts, that fuch practices may be detedled 
wherever they exiftj and that the colick of Poitou 
may no longer be emphatically ftiled the colick 
o£ Devon. 

Milk and Creai^ — The veflels of our modern 
dairies confift chiefly of lead, or earthen-ware 
glazed with a calx of that metal, both which are 
liable to be corroded by weak acids, and oily fub- 
ftances. Whether the milk and cream are fuf- 
fered to remain in them long enough to acquire 
an impregnation of the metal, has not been deter- 
mined : but the acid odour which ftrikes the nof- 
trils on entering certain dairies, efpecially in a warm 
feafon, is at leaft fuflkient to excite fufpicion, and 
Vol. V. B b to 
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to put the publick on their guard till the fafety of 
thefe veflels be more fully afcertained. My late 
ingenious friend Mr. Hayes has already offered fome 
judicious ftridtures on the abufe of thefe veflels in 
dairies, arfd mentioned others as proper to be in- 
troduced in their place.* 

But if veflels of call- iron, which he propofed to 
fubftitute for leaden ones, lhould be found to im- 
part an unpleafant colour or chalybeate tafte to the 
milk, (as we have reafon to apprehend) it will prove 
an infuperable objection to their ufe. After all; 
the wifeft ftep would be to return to the ancient 
wooden bowls of our anceftors, than which nothing 
can be more perfectly fafe or free from fulpicion. 

Vinegar, Pickles, acid Fruits, fsV.-— ' Thcle 
act powerfully upon lead and its preparation, and, it 
is to be feared, often acquire an unfufpe&ed im- 
pregnation of that metal in various culinary pro- 
cefies. Thus when vinegar is diftilled in a pewter 
alembick, or pafies through the worm of a common 
(till, it carries with it a portion of the metal. The 
procefs ought therefore always to be performed in 
ftone or glafs veflels. — It is a very common, but 
dangerous miftake, to fuppofe that vinegar may be 

# See the Bath Society’s Papers, vol. iv. art. io. 
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trufted to glazed earthen-ware with perfect fafety, 
lince vegetable acids aft more forcibly on the calces 
of lead than on the metal itfelf ; hence the fevere 
colicks often brought on in time of harveft among 
the poor labourers, from drinking cyder ifter Hand- 
ing but a few hours in glazed pitchers, f 

Y et glazed earthen-ware, in a variety of forms, 
conftitutes the vefiels in which pickles are kept ; 
in which acid fruits are prefervedj and in which va- 
rious kinds of tarts are baked. It is moreover cu- 
rious to obferve, that a marked preference is given 
to them by moft frugal houfewives, who find by ex- 
perience that fuch vefiels occafion a material faving 
in the article of fugar : — but they remain to be told, 
that the increafed fweetnefs proceeds from the acid 
of the fruit being blunted by its union with the 
glazing of the veflel^ which has a more pernicious 
tendency than they feem to be aware of. For cer- 
tainly thefe good ladies would not defignedly 
fweeten our viands with fugifr of lead ! 

Here it ought to be remarked, that there is a 
material difference in the mode of glazing vefiels. 
The glazing of Jtone ware and china, being a vitri- 
fication of the clay, is indifioluble in acids, there- 

f London Medical Inquiries) vol. v. p. 404* 
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fore fuch vefiels are perfectly fafe ; while the glazing 
of ordinary earthen- ware, confuting of a calx of 
lead, is eafily a fled upon by acids, and yields a 
noxious quality. 

The fame remark is in fome meafure applicable 
to vefiels lined with tin. Pure block-tin, it is 
true, gives no impregnation to vinegar or acid 
juices, but the generality of tinned vefiels contain 
a confiderable alloy of lead, bdides what is ufed 
in the folder. This is very diftinguilhable even by 
Tv.bbing a finger over them, which will foon ac- 
quire a blackifh hue from the lead; a circumftance 
worthy notice, as too much confidence is generally 
placed on the fafety of tinned vefiels. Not to 
mention the danger of the tin lining foon wearing 
off, and leaving a copper furface expofed. Henge 
the fatal accidents that have cni'ued from acid 
fauces and gravy foups Handing too long in fuch 
vefiels, and acquiring thereby an impregnation 
doubly dangerous. For here the poifon of lead, 
and verdigris, combine their united forces to un- 
dermine the human frame ! 

The Dutch have been accufed of correfling the 
rancidity of oils, and even butter, by pouring melted 
lead into them. If this be true, the ordinary prac- 
tice of preferving falted-butter or hog’s lard in glazed 

earthen 
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earthen veflels for kitchen ufe, may indeed diminilh 
their tendency to rancidity, but not without com- 
municating a more dangerous quality. 

But what fhall we fay to the ftill more hazardous 

4k 

practice of chemifts and apothecaries, who, till 
very lately, have been fanftioncd by no lefs autho- 
rity than that of the College Difpenlatory to boil 
their oxymels, compofed chiefly of honey and vi- 
negar, in glazed earthen veflels, for fuch the words 
“ vefe Jill ill vitreato ” plainly import! And it is 
much to be feared the direction will continue to be 
literally obeyed by thofe who are ftill ignorant 
of its dangerous tendency. Such an overfight can- 
not be fuppofed long to have efcaped the notice 
of that learned body; but is it not ftrange they 
fhould fufler this, and fume other obvious ble- 
milhes, to difgrace one of the moft elegant Dif- 
penfatories in Europe, from the year 1746 till the 
new edition of 1788, wherein lam glad to find 
them expunged, and that gl^fs veflels only are ex- 
prefsly ordered for fuch purpofes in future ? The 
old pewter funnels and meafures, however, ftill 
continue to be found in almoft every /hop. Into 
thefe are poured, without hefitation, vinegar and 
other acidsj and the veflels fometimes, through 
hurry, are fet by unwaflied. On expofure to the 
air for fome time, a fine efflorefcence offugarof 
B b 3 lead 
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lead is formed bn the inner furface, ready to fweeten 
the next draught or julep that happens to be poured 
into them. 

T ea is^ imported into this country in chefts 
lined with (heet lead. — This, like other vegetables, 
contains a weak acid, which quality is probably 
heightened by a latent fermentation which tea un- 
dergoes when damaged by moifture. May it not 
in this ftate aft on the metal? How far the tre- 
mors, deprelfion of fpirits, and other nervous fymp- 
tpms generally aferibed to this vegetable, or the 
hot water in which it is infuied, may not, in fuch 
inftances, with equal probability be attributed to 
the lead in which it is inclofed, is left for future 
obfervation. 

Saturnine Medicines. — Lead, though a pol- 
fon, yet in fkilful hands is capable of being rendered 
an ufeful medicine, and therefore is {till properly 
allowed to retain a place in the Difpenfatory. As 
a cooling fedative, it f’uddenly allays pain and in- 
flammation; as a ftrong ftyptick, it powerfully 
checks the bleeding of ruptured veffels, and other 
profufe evacuations. Its moft aftive preparation 
is 1'ugar of lead ; but every preparation of this 
metal undoubtedly demands the utmofl: circum- 
fptftion, and particularly when it is adminiftered 

internally. 
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internally. By combining it with opium, to coun- 

tcratt its deleterious effeft on the bowels, I have 

# 

fometimes ventured to give it in certain defperate 
cafes, and that with very evident advantage.! As 
lead enters the compofition of a variety* of appli- 
cations, defigned for external ufe, as lotions, eye- 
waters, ointments, plaifters, &c. the untoward 
fymptoms which fometimes fucceed, are totally 
unlooked for, and therefore generally referred to 
every caufe but the right one. Among the popular 
applications of this clafs, Goulard ' s famous Extract 
of Saturn, and his vegeto-mineral water, feem.to 
Hand at the head of the lift ; and though perhaps 
inferior to an aqueous folution of the fugar of lead, 
are neverthelefs far more falhionable remedies. 
Applications of this nature may, it is true, be ufed 
yith tolerable fafety where there is a whole lkin, 
and its texture fufficiently entire to prevent abforp- 
tion. But where it* is foft and fpungy, or the fcarf 
fkin ftripped off, or ulcerated, the poifon of courfe 
will be more liable to be absorbed into the fyftem, 

f Even thus guarded, the dofe ought to be cautioufty increafcd, and 
perhaps never exceed three or four grains a day. What are we to 
think then of certain Englifh Difpenfatories and Compendiums pf 
Phylick, (the daily companions of all our young pra&itioners) which 
gravely recommend it to be given from ieven to nine, nay even to twelve 
grains and upwards a day ! See Quincy's Difpenfatory, Shaw's Pra&ice 
of Phyfick, Ball's Practice of Pliyfick, Naval and Military Difpenfa* 
lory — in which lalt twenty grains arc ordered for a fingle dofe ! 

and 
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and to produce its pernicious efFedts. Inflances of 
this have been remarked by my friend Dr. Percival, 
and other accurate obfervers. To prevent the 
tender fkin of infants from being excoriated, nurfes 
feldom fail to fprinkle the parts plentifully with 
white lead. Hence perhaps the fevere grjpes and 
fatal convulfions which fo often enfue, though ge- 
nerally attributed to other caufes. 

Children’s Playthings are commonly painted 
with a compofition of red or white lead ; but how 
often do we fee the fmiling innocents fuck within 
their lips thofe pernicious toys, while the unfuf- 
pedting parents look on with apparent fatisfaclion ! 
The application of an ointment with litharge, or 
white lead, to nurfes forp nipples, often proves 
fatal to fucking infants: twelve inflances of this 
fort are recorded by Sir George Baker to have 
happened at Dartmouth. — Our common red wafers 
receive their colour from red lead. When thefe 
are accidentally picked up by tame birds, they foon 
prove fatal, which ought to be a caution to thofe 
inconfiderate perfons who are fond of not only 
chewing, but fwallowing them. 

Painters in Water-colours are equally re- 
prehenfible for incautioufly moiftening their pencil 
with their lips, and frequently holding it in their 

mouths 
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mouths a confiderable time. Thus 'the faliva, re- 
peatedly imbued with a flow poifon, is infenfibly 
iwallowed from day to day, till at length the 
health becomes vifibly impaired without the caufe 
being fufpccted, unlefs the colick or paky fhould 
fupervene.f 

Cosmeticks. — Were it permitted us to pene- 
trate the fecret recefles of the toilet, and to explore 
at leifure the nature of the myfterious articles which 
adminifter fo confpicuoufly to artificial beauty, we 
lhould probably find that fome of the mod cele- 
brated cofmeticks confift of preparations of lead, 
mercury, or bifmuth. 

Carmine, or harmlefs »rouge, (as the ladies are 
pleafed to term it) is a preparation of cochineal in 
nitrous acid, with fome other ingredient which is 
kept a profound feeret. This favourite compo- 
fltion, which gives the rofeate bloom to their coun- 
tenance, being prepared with a ftrong mineral acid, 
is not perhaps altogether fo very innocent as they 
imagine: befides, its exceflive dearnefs renders it 
an objedt of adulteration; and Vermillion, (a prepa- 
ration of mercury) though an humble imitation, 

+ A difcovery we owe to the fagacity of my late excellent frienj 
Dr. J. FotliergilL— See London Medical Inquiries, vol. v. obf. 37. 

affords 
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affords a cheap and inviting ingredient to mix with 
it. To this, in its Ample or combined ftate, they 
are generally beholden for their rofes, while a calx 
of lead, or, what is equally pernicious, the magif- 
tery of bjfmuth, gives the laft polifh to the lily- 
whitenefs which fo dazzles our eyes.* It is thus 
our modern Hebes attempt to preferve a perpetual 
bloom, and to hold wrinkles and old age at de- 
fiance. But alas! thefe pernicious ingredients, like 
mercury, though only uled externally, are liable 
to be imbibed at every pore, and thence convey a 
Bo w poilon into the fyftem, highly injurious to 
health; and, what may appear ftill more formi- 
dable, deftru&ive to beauty! For difmal to re- 
late! the cold cream, the pomade divine, or what- 
ever fpecious titles fuch Compofitions may affume, 
at laft betray their truft; and, inftead of beauty, 
produce real deformity! The artificial rofes foon 
fade, the angelick whitenefs contra&s a dingy brown, 

* This poifonous compofition is generally dignified by the pompon* 
title of pearl powder, and fold as perfectly innocent. It has however 
proved fatal to fome, and ruined the health of many others, without 
being even fufpe&ed. I am credibly informed, that thofe ladies who 
are in the habit of enamelling their faces, necks, and bofoms, with 
this white paint, generally fall early vi&ims to their own indiferetion; 
but particularly fo if they happen to undergo the fmall-pox, even by 
inoculation. Nor is this to be wondered at; the puflules being unable 
to penetrate outwardly through the enamelled Ikin, the virus recedes 
inwardly, and preys on the vital organs. 


when 
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when the mafk falls off, and the fpeCtre ftands con- 
fefled !f Strange that Britifh ladies, to whom nature 
has been fo bountiful, Ihould diftruft their native 
charms, and have recourfe to fuch wretched fubfti- 
tutes of art! Is it not truly mortifying {hat they 
Ihould thus ftoop to adorn, or rather difguife their 
perfons, at the expence of their health ! 

But to quit fo humiliating a fuhjeCt. If what has 
been offered be not fufficient to put them on their 
guard, more would be ineffectual. However, be- 
fore I conclude, there is one Ample cofmetick I can 
venture with confidence to recommend to the ladies, 
as a perfectly fafe, cheap, and efficacious fubftitute 
for all the pernicious tribe above-mentioned, and 
which may be freely ufed* without any rifk of de- 
tection, — a cofmejtick which boafts the higheft an- 
tiquity, and is perhaps the only true one acknow- 
ledged by Nature. ‘It is not only innocent, but 
highly conducive to health. It clears the com- 
plexion far beyond the mi% of rofesj and when 
accompanied with regular hours and brifk exer- 
cife in the open air, diffufes over the countenance 
a more animated bloom than the fineft rouge. — It 
is now needlefs to add, that this grand fecret is no 
other than cold Spring W ater ! 

t Particularly on expofure to the fun, a hot fire, or fulphureous 
vapours. 

Method 
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Method of deteSling Lead by Chemical Left. 

To point out a certain method of detecting the 
poifon of lead, in whatever form it may be found 
lurking, ^next demands our confideration. This 
happily is practicable; but the principle on which 
it depends cannot be clearly underftood but by 
thofe who are tolerably verfed in chemiftry. The 
fact, however, is highly interefting to the publick, 
and therefore ought to be univerfally known. In 
whatever fubftance, then, this infidious enemy may 
lie in ambulh, whether in wine, cyder, foods, me- 
dicines, or cofmeticks, the folio .ving tell, like the 
touch of IthurieT s fpear, inftantly brings the culprit 
to light. 

Take of yellow orpimcnt in powder I ounce, 

— — of quick-lime frcfh from the kiln.... 2 ounces;’ 

- of diftilled water boiling hot 20 ounces. 

Let the whole ffand twenty-four hours in a clofe vclfel of 
fclafs or porcelain, ftirring the mixture with a wooden fpa- 
tula. Then carefully decant the clear liquor, and drain it 
into a bottle, which muft be well fecured and kept for ufe. 
Frequent expofure to air, deftroys its tranfparcncy. 

Remarks. 

ift. If a few drops of this liquor be put into 
a glafs of wine or other lulpe&ed liquor, and no 

change 
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change of colour, or vifible alteration enfue, be 
allured fuch liquor is free from lead, or metallick 
adulteration. 

fldly. If the liquor contain the flighteft 'impreg- 
nation of lead, as litharge, or fugar of lead, (the 
fubftances generally employed for the purpofes of 
adulteration) on adding the tell a precipitation will 
enfue of a dujky brown Jediment. 

3dly. If the fufpected liquor be high coloured, 
itmuftbe previoufly diluted with treble its quantity 
of diftilled ware. , or the change will not be fuf- 
fki perceptible: and care mull be taken to 
add dd 'v -itciy from three to fix drops only> atten- 
tively marking the alteration. A larger quantity 
may re-diflolve the precipitate, and foon render 
it*invifible. 

• 

4thly. As iron and other metals may produce a 
change of colour and precipitation, if any doubt 
Ihould arife concerning the nature of the precipi- 
tate, let a quart of the fufpeeled liquor be evapo- 
rated in a large crucible to an extratt, and after- 
wards calcined in a red heat. When it is cold 
the metallick particles may be difeovered in their 
proper form in the alhes. — Or the precipitate may 
be examined without a tedious evaporation, if it 

be 
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be placed on charcoal, and the flame of a candle be 
directed upon it with a blow-pipe, by which it may 
foon be reduced to its metallick ftate. 

5thly.^ If to any medicine, perfume, or cofmetick 
in form of powder, liquid, or ointment, a few drops 
of this liquor be added, a brown colour will foon 
appear, if any impregnation of lead be prefent in 
the compofition. 

6thly. The vitriolick acid and faccharine acid may 
alfo be employed to precipitate lead from liquors, 
but the above tell appears to me preferable to any 
thing of the kind yet difcovered. 

Prefervathe Method. 

Smelters, plumbers, painters, and manufacturers 
of red and w'hite lead, in carrying on their dangerous 
operations, often perceive a fweetifh tafte, attended 
with a flight naulea, or fenfe of faintnefs, evidently 
proceeding from the ’ fugar of lead. But this ap- 
proach to difeafe is too commonly ncgleCted till 
health is completely ruined. Such perfons fliould, 
previous to their going to work early in the morn- 
ing, inftead of drinking a pernicious dram, take 
a fpoonful of call or oil, or oil ot olives, and ufe 
fat oleaginous foods. For their further protection 

they 
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they ought to avail themfelves of a free ventilation 
to carry off the noxious vapours, and alfo to breathe 
through mufflers compofed of double cloth or 
flannel well dipped in an alkaline ley, and alfo be 
careful to throw off their dirty clothes the moment 
their work is over. By thefe precautions they pro- 
bably might be in a great meafure preferved from 
the poifonous fumes that daily furround them.— - 
The like method of prevention is no lefs applicable 
to thofe who are occupied in other pernicious mi- 
nerals, as grinders of verdigris, gilders in water- 
colours, workers in quickfilver, 8cc. 

Method of Cure. 

The treatment of the various ftubborn diforders 
refulting from the poifon of lead belongs not to 
th*e common people, but demands the early aid 
and attention of a judicious and experienced phy- 
fician, who perfectly underftands the chemical and 
medical properties of this mineral. Such a prac- 
titioner, however, is not always at hand ; therefore 
to prevent improper management, or lofs of time, 
I (hall briefly (ketch out the principal outlines of 
cure, which is all that can be attempted in the pre- 
fent eflay. At firft the poifon generally exerts its 
virulence on the inteftines under the form of colick, 
attended with fevere pain, obftinate coftivenefs, 

and 



[ 3*4 ] 

and frequent retchings, which may be called the firft 
ftage. Thefe fymptoms are generally fucceeded 
by a paralytick affedtion of the extremities, accom- 
panied with numbnefs, lofs of motion, and frequent 
pains through the limb affected. This may be 
confidered as the fecond ftage. 

In the firft ftage, the chief intention is to reftore 
a free paflage through the bowels. But this is not 
to be attempted by ftrong emeticks, or rough pur- 
gatives, which, inftead of anfwering the intention, 
ferve but to exafperate the fymptoms. The pain 
muft firft be allayed, and the fpafm lelaxed by a 
liberal ufe of opium and the warm bath, before 
purgatives can be retained, or adminiftered with 
any profpect of fuccels. . A truce being thus ob- 
tained, evacuants will then have their defired effedt. 
And if mild lenient catharticks, fuch as caftor oil, 
calcined magnefia, Epfom ft.lt, or phofphorated 
foda, fhould anfwer, it will be unneceflary to have 
recourle to the more draftick ftimulating kind. 
Their operation will be greatly affifted by copious 
dilution with warm mutton broth, or new milk 
whey. As foon as the bowels are thoroughly emp- 
tied by this preparative courfe, they muft be kept 
in a foluble ftate by fu,ch remedies as are gently 
laxative, and at the fame time have a diredt ten- 
dency to decompofe the poifon. Such a remedy is 

liver 
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liver of fulphur, which poflefles both thefe qualities 
in an eminent degree, and therefore promifes, to 
become one of the moft powerful antidotes againft 
this, and perhaps other metallick poifons. It is, 
however, too naufeous and unpalatable th be taken 
for any length of time in its natural ftate of hepar, 
though either of the ingredients may be taken fepa- 
rately without the leaft difguft. Therefore fimple 
flowers of fulphur may be taken in any agreeable 
form j and if wafhed down with lime-water, or a 
weak alkaline lixivium, the refult will be a hepar, 
and the effeft the fame. 

When that remarkable tranfition of the difeafe 
from the bowels to the extremities, which fo dif- 
tinttly marks out the fecond ftage, commences, the 
colick is immediately transformed into a palfy. 

The indication now is to fubdue the reliques of 
the poifon which infeft the nerves of motion, and 
alfo to reftore the energy of thofe mufcles whofe 
action is impaired. Nothing bids fo fair to anfwer 
this intention as warm mineral waters of the fulphu- 
reous and chalybeate kind, efpecially when they 
are ufed both internally and externally. Hence the 
furprizing efficacy of the BATH WATERS, 
which have long been found fupereminently ufeful 
in this ftage of the difeafe. 

Vol. V. C c 
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To thofe falubrious fprings, as the dernier re- 
Jource, invalids of this clals continually repair from 
various parts of the globe, and particularly from 
the cyder counties. 

V 

Here, after the difeafe has baffled a variety of 
medicines, they often find a complete cure, and re- 
turn home with joy and gratitude, leaving behind 
them their crutches as votive tablets in teftimony of 
the fuperior efficacy of the water. 

. Here the liver of fulphur, in the fubtilized form 
of hepatick air, together with a portion of iron in 
a highly attenuated ftate, are by nature admirably 
combined with the aqueous fluid, conftituting a 
medicated compound, at • once pleafing to the pa- 
late, congenial to the conftitution, and hitherto 
inimitable by art. 
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Article XXXV. 

On the Poison of Copper. 

[By the Same.] 

Unde fames homini vetitorum tanta cihorura? 

Audetis vefci, genus 6 mortalc ! quod oro, 

Ne facite; & monitis animos advertite noftris! 

Ovin. Metam. xv. 138. 

Properties of CorrER, and its exlenjive Union with 
other Bodies. 

/"'•OPPER, in confequence of its du&ility. and 
fplendor, is well adapted to various purpofes 
in metallurgy; but it is no lefs remarkable for its 
folubility. It is liable to be atted upon by almoft 
all faline and metallick* fubftances, and probably 
for this reafon the ancient chemifts have given it 
the whimfical name of Venus, confidering it as a 
common proftitute? to all other bodies. It readily 
diflolves not only in every acid, but alfo in alkalies 
both fixed and volatile, in neutral faline liquors^ 
and even in vegetable oils and animal fats, in con- 
fequence of the latent acid which they contain. 

Copper when rubbed with a warm hand yields 
an unpleafant odour, and, when applied to the 
tongue, a naufeous tafte. Expofed to a moift air, 
it contracts a greenilh ruft j even pure water fuffered 
C c a to 
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to Hand long in copper vefiels, contrads a coppery 
tafte, and unwholefome quality. 

It is very remarkable, that water becomes more 
ftrongly i impregnated with the metal on Handing in 
the cold, than if boiled in the veffel for a much 
longer fpace. The fame is faid to take place in re- 
gard to vegetable acids. Hence the confectioners 
venture to prepare the acid fyrups even of orange 
and lemon juice in copper vefiels. Thefe acid pre- 
parations, according to Dr. Lewis , acquire no ill 
taftf* from the metal while kept in a boiling heat, 
whereas if kept cold in fuch vefiels, they foon be- 
come impregnated with the difagreeable tafte and 
pernicious qualities of the copper. But the mere 
tafte is by no means a fatisfadory reft, becaufe a 
very flight impregnation of copper may be fo far 
difguifed by the acid and fugar as to elude the tafte, 
and yet prove injurious to the nervous fyftem. 
Mineral acids are acknowledged to ad more power- 
fully on this metal when aided by heat; and ad- 
mitting that the adion of vegetable acids is on the 
contrary weakened by heat, yet we have no proof 
that it is thereby wholly deftroyed. 

Preparations of Copper ufed in Medicine. 

This metal with the vitriolick acid yields vitri- 
olate copper, or blue vitriol with the vegetable 

acid. 
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acid, verdigris; — with volatile alkali, tin&ure of 
copper; — with fal ammoniack, ammoniacal copper. 
Thefe are the principal preparations of copper that . 
are now in ufe for medicinal purpofes: ;;hey ad as 
powerful tonicks, fcdatives, and aftringents, and 
become ufeful remedies, or virulent poifons, ac- 
cording as they are managed. Externally they are 
employed as efcharoticks, for deterging foul ulcers, 
and difpofing them to heal. Internally they are 
fometimes given in the hyfterick, epileptic, inter- 
mittent, and other nervous difeafes, but ought 
never to be adminiftered without the utmoft caution. 
Verdegris, being the moil intractable of the whole 
clafs, has long been confined to external ufe, ex- 
cept for the purpofe of expelling arfenick and other 
fatal poifons. It is generally rejected the moment 
It comes in con tad with the ftomach, and is perhapr 
one of the mod instantaneous emeticks in nature ; 
but as it operates with great vehemence, it perhaps 
ought not to be hazarded even in thefe cafes, elpe-. 
cially when the inflammation may be fuppofed to 
have already made a confiderable progrefs. 

In various Arts. 

This and other preparations of copper are highly 
efteemed in the arts, for the beautiful blues and vivid 
greens which they communicate to various fub- 
ftances, and are therefore frequently employed in 
C c 3 painting 
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painting in oil and water-colours, in colouring glals, 
and in enamelling. Even the ores of this metal 
exhibit a variety of exquifite colours, blue, red, 
green, yellow, variegated like the rainbow, or pea- 
cock’s tail. The lapis lazuli, from which the pre- 
cious blue pigment termed ultramarine, is prepared, 
is no other than an elegant ore of copper. To this 
the jafper and the fapphire aifo owe their beautiful 
tinge. Ores of this metal are found in moft parts 
of the world; but when they happen to be mixed 
with iron, the copper cannot be feparated to advan- 
tage by any method yet difeovered ; hence fome rich 
copper-mines, on this account, remain unworked. 

Copper is fometimes, though very rarely, prefent 
in waters under the form of vitriolated copper in fo- 
lution. Such is the celebrated water of Wicklow in' 
Ireland, which yields a confiderable quantity of cop- 
per, by a very fimple procefs. Iron bars are im- 
merled in the water, and after fome time are found 
' covered with a rich coat’of copper.* This inftance 

* A fpr'mg of this kind is alfo lately found near Berkeley in Somer- 
fctfliire, which 1 lately had an opportunity of examining. The water 
imparts to polifhtd iron a coppery appearance, lias a naufeous flyptick 
tafic, and is powerfully emetick. The family, finding it unlit for ufe, 
have had rccourle to a neighbouring fpriug, which, however, probably 
partakes in fome degree of the fame quality. Be this as it may, fcveral 
of the family have at different times been attac ked with fevere epilep- 
tick fits, as they afliircd me on my vifit to one of the brothers then la- 
bouring under that difeafe* 
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of chemical attradion has impofed on fome perfons 
fo far as to be confidered as an adual tranfmutation of 
iron into copper, but is in fad a mere precipitation. 

In Combination with other Metals . 

Copper readily unites with other metallick fub- 
fiances, and affords various compound metals. 

Thus copper with about l- 4 th part of zinc forms brafs. 

with i-ioth of tin — bell-metal 

— with i -8th of arfenick — white copper. 

It is moreover the bafis of bronze, fpecula. Bath- 
metal, Prince’s -metal, and all the yellow compounds 
prepared in imitation of gold. Even filver receives 
an alloy from copper, before it can acquire a proper 
degree of hardnefs for plate. 

Brafs is lefs difpofed to con trad ruft than copper, 
and bell-metal than brafs ; white copper leaft of all; 
but the arfeniclc in its corpoofition alone renders it^. 
totally unfit for culinary ufe. If acid liquors are fuf- 
fered to ftand a few hours in any veffel containing 
a mixture of copper, they acquire a bad tafte, and 
confequently a flight impregnation of the metal. 
Nor are filver vefiels wholly exempt from this in- 
convenience, efpecially luch as are confiderably 
alloyed with copper. 

EffeSls 
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Effetts of Poison gf* Copper. 

When this poifon is accidentally received into 
the body, unlefs it be immediately expelled, it pro- 
duces the mod formidable fymptoms, as enormous 
vomitings, profufe difcharges of bile both upwards 
and downwards, inflammations and erofions of the 
llomach and bowels, delirium, convulfions, fyncope, 
and death. Nay, even the handling of this poifon 
in the form of verdigris, or a compofition contain- 
ing it, has in certain ij-ritable habits been known to 
ocQifion very difagreeable effects.* The manu- 
facturers of verdigris, and thofe who grind it for 
paint, or ufe it in oil or water-colours, feldom fail 
to experience its noxious influence on the organs of 
refpiration or digeftion. 

I have known,” fays an eminent Profeflor of 
chemiftry, “ vehement vomitin'gs and convulfions 
in children from the Unguent um sEgyptiacum , (whofe 
.balls is verdigris) injudyrioufly applied to ulcers in 
the mouth likcwiie a perfon, who accidentally 


* Seethe extraordinary cafe of Mr. Butler of Mofcow, as recorded 
by Dr. Mounfcy. Among other fymptoms, fevere itching, and burn- 
ifig pungent pain darting through the limbs like ele&ricity. 

Phil. Tranf. vol. 50, art. ad. and Sequel, vol. 54, art. ad, 
t Newman"* Chemical Works, vol. i, p. 98. 
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having fwallowed a brafs flceve button, was feized 
with violent fymptoms, and died in mifery, no me- 
dicines giving relief." 

Abufe of Copper Vejfels, 

It is extremely unpleafant to reflect on the dan- 
gers to which we are fo often expofed by the ufe of 
copper veflels for preparing various foods. This 
confederation has indeed induced fome difcreet 
families to difcard this dangerous metal from all 
culinary procefles. But though verdigris is one 
of the moft violent poifons in nature, yet the greater 
part of mankind, rather than abandon an old 
cuftom, are content to fwallow a portion of this 
poifon every day! Accordingly veflels of copper, 
brafs, or bell-metal, are ftill permitted to fupply 
thSir relpe&ive quota of this deleterious fubftance 
to imbue our feveral viands. Having, through 
long ufage, obtained a quiet fettlement amongft 
us, they now claim, as it were, a prefcriptive right 
to aflift at all culinary operations— a claim which 
we feem neither to have inclination or refolution to 
dilpute: for, notwithftanding every remonftrance 
to the contrary, copper and its compounds con- 
tinue to difgrace not only our kitchens, dairies, 
and confe&ionaries, but alfo the breweries, diftil- 
Jeries, laboratories, and even ihops of the apothe- 
caries. 
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caries. The' very air of thele places abounding 
with acid, oleaginous, and faline particles, pene- 
trates and difpofes them to diflblution, even before 
they are ufed. The mildeft fluids, fuch as milk, 
whey, of even plain water, left to (land in open 
copper veflels, receive an impregnation of the 
metal, difcoverable by the volatile alkali. But it 
is remarkable that the corrofion always begins at 
the furface, in contaft with the air, and is dif- 
tinguilhable by leaving a greenifh ring. Such is 
the power of the air in promoting the action of 
the menftruum. On this principle, perhaps, may 
be explained w hy acid vapours aft more powerfully 
on lead and copper than the acids themfelves, con- 
verting the former more Ipeedily into ceruis, the 
latter into verdegris. 

People generally imagine that the ill effefts of 
copper are entirely prevented* by its being tinned, 
and therefore without hefitation commit to fuch 
vtflels acid foups, vinegar, lemon-juice, apple- 
fauce, greens, butter, and other articles equally 
exceptionable, where they are fometimes fuffered to 
remain a confiderable time without any fufpicion 
of danger. But the tin which lines the copper is 
fo extremely thin that it is foon abraded, or even 
penetrated by the verdigris, which infinuates itfelf 
through the pores of the metal, and at length be- 
trays 
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trays itfelf by a green efflorefcence on the iurface. 
Add to this, the tin is generally alloyed with a con- ' 
fiderable proportion of lead> befides an additional 
quantity contained in the folder. 

Examples are indeed too frequent of fatal confe- 
quences from foods that had received a taint from 
copper vefiels, whether from the food being of an 
acid nature fo as to corrode or difiolve a portion of 
the metal, or from the vefiel having contradted a 
foluble ruft or verdigris, by expofure to the air, 
or being badly tinned. The affedting incident of 
this kind, which happened fome years ago to feve- 
ral gentlemen at an entertainment at Salt-Hill, is 
ftill within our remembrance. Though it was then 
generally attributed to adulterated wine, it was at 
length brought to* light by the confeffion of the 
cook, who acknowledged, juft before her death, 
that it was wholly owing to the poifon of copper, 
in confequence of her own careleffnefs, and which, 
through fear of puniftiment, fhe had been induced 
till then to conceal. 

On dipping into fome of our beft fyftems of 
modern cookery, which have undergone feveral 
editions, I am forry to find, amidft the numerous 
corredtions anci improvements, fo much room ftill 
left for amendment, and fo much ferious caufe for 

animadverfion. 
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animadverfion. Nor is this to be wondered at. 
The culinary art depends almoft entirely on che- 
mical principles, and every profefied cook may in 
iome meafure be confidered as a practical chemift; 
and the kitchen, the laboratory wherein are daily 
performed various chemical procefies highly im- 
portant to health. The principles of chemiftry 
therefore ought to be well underftood by thofe who 
pradtife cookery, and particularly by fuch as under- 
take to inftrudl others in the art. But where fhall 
we find cooks competent to the talk ? or even a 
fingle book on the fubjedt that does not betray 
the author’s ignorance, not only of the chemical pro- 
perties of the various fubftances, but alfo of the 
vefiels and apparatus employed. From this caule 
proceed many dangerous miftakes and inaccuracies. 
Thefe from time to time are copied by fucceecKng 
writers, perhaps equally enlightened as their prede- 
cefiors, and are thus tranfmitted through various 
new imprefiions. Hence we every where meet with 
error and inconfifte'ncy, blended with inftrudtion j 
and thefe pervade all their works. 

It is curious to remark, that in the introductory 
part of thefe complete T reatifes on Modern Cookery, 
the reader is generally very gravely admonifhed 
againft the ufe of vefiels made of copper, brafs, 
?nd other dangerous materials— that vinegar and 

fait 
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fait penetrate common earthen-ware, and therefore 
pickles ought to be kept in ftone, orglafsjars. But 
when arrived at the receipts for pickling and prc- 
ferving acid fruits, what muft be the gentle reader’s 
aftonifhment to find thofe very vefiels ex^refsly 
recommended which fo lately were abfolutely con- 
demned! Thus, in the procefs for pickling ger- 
kins, or young cucumbers, “ the belt white-wine 
•vinegar, in which they are to be pickled, is ordered 
to be boiled in a bell-metal pot.” In a fubfequent 
receipt “ cucumbers are diredted to be pickled in 
pewter diflies with j alt interpofed. Afterwards the 
vinegar to be poured from them into a copper 
faucepan with a little fait.” It is added “ they will 
then be fit to eat in two or three days 1” 

Lemon pickles are ordered to be done in an 
earthen dilh — golden pippins in a pewter dilh, with 
vinegar, &c. — “ To pickle famphirej put it into a 
brafs faucepan, throw in a handful of fait , and cover 
it with good vinegar, and fet it over a flow fire.” 

Others, with lefs referve, recommend copper coin 
to be put into each veflel in which thefe pickles are 
kept, becaufe, fay they, tf it preferves their colour, 
and gives them a beautiful green.” 

From eating a quantity of fine pickled famphire 
thus imbued with copper, an amiable young lady 


was 
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was prefently feized with dreadful convulfions, which 
foon put a period to her life. This melancholy 
cafe has been already communicated to the publick 
by my ingenious friend Dr. Per rival.* 

If our pickles mull abfolutely look green to 
pleafe the eye at the expence of health, or even 
life, why fhould our fair authors, who prefide over 
all culinary operations, and confequently over our 
health and lives, thus mince the matter? Why 
not fteep the pickles at once in a ftrong folution 
of verdigris? This furely, on certain occafions, 
would be a capital improvement, as it would fpee- 
dily impart to them a more elegant green, together 
with the entire virtue of the falutary ingredient. 
By thus rendering them “ fit to eat” in two or 
three hours, inftead of as many days, it would 
difpatch the bufinefs with more certainty and 
greater expedition. 

After pickles we are prefented with creams; 
therefore, to crown* the banquet, I fhall ferve up a 
very curious one by way of defert. 

Ratafia Cream. 

Take fix large laurel-leaves, boi; them in a quart of thick 
cream, adding eggs, fugar, &c. 

* See Med. Tranf. of the Royal College, vol. iii. 

Whether 



[ 399 ] 

Whether the fubtile poifon of the laurel, which 
this choice receipt exhibits in a very ample dofe, is 
rendered wholly inert by boiling, and by being in- 
vifcated with the other ingredients, has not been 
determined. Or whether it may not ftiil, J though 
in a flight degree, exert a portion of its fpecifick 
power, fimilar to that of the celebrated laurel water, 
mull be left to future experience. It comes in fuch 
a very doubtful form, that I can neither incline to 
try it myfelfj nor fafely recommend the experiment 
to others. 

The famous clotted cream of Devonihire being 
commonly prepared in irafs veflels, bears alfo avery 
fufpicious call. It has fometimes been obferved to 
betray a flight metallick tafte, and to excite naufea 
and vomiting. 

If from the kitchen we Ihould dive into the cel- 
lar, we (hall find that acid vapours are predominant, 
and that the brafs cocks through which our wine, 
beer, cyder, and vinegar, are drawn, are generally 
difcoloured with verdigris. 

In thefe fubterranean abodes, which are often 
very damp, the green ruft is often fuffered to accu- 
mulate till it overfpreads the external furface of 
the metallick cock, and would alfo vifibly pervade 

the. 
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the internal orifice of the canal, were it not fuc- 
ceffively diffolved by the liquor, and waflied off 
in the general current, as often as the cock is un- 
turned.* That verdigris is foluble, in very con- 
fiderable proportion, in all thefe liquors, and there- 
fore capable of impregnating them with the poifon 
of copper, is clearly proved by the following expe- 
riments: 

Grains, 

l. Half a pint of reiliiied Spirit of Wine digffted 
on half an ounce of Verdigris, (240 grains) 

diffolved — -■ 80 

*■ 2. Same quantity of Malt Spirit - ■ ■- 90 

3. French Brandy 150’ 

4. Water 100 

5. common Wine Vinegar 225 

6. Diftllled Vinegar — — 230 

7. Wine, Beer, and Cyder, 

diffolved more than Water or Spirit, but lefs 
than either of the Vinegars. . 

Should we once more revifit the fhops, laborato- 
ries, and repofitories'of drugs, we fhould find that 
in thefe places, it requires no lefs care and attention 

* The brafs and copper cocks, now in ufe, being very unfafe, unlefs 
kept perfe&ly clean, .which is perhaps impra&icable, ought to be wholly 
difearded. Might not a mixture of tin and bifmuth, a compolition 
incapable of being afFe&ed by vegetable acids, be properly fubftituted 
in their place? or perhaps rather the improved wooden cocks, which 
would entirely prevent danger, or even fuipicion? 


to 
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to guard againft the poifon of copper, than that of 
lead. Here all the powerful folvents of copper are 
aflembled; acids, alkalies, neutrals, and oleaginous 
bodies, ftand in array, as it were, to attack this 
metal, and to difieminate its poifon. Their very 
effluvia render all the copper vefiels and utenfils 
extremely prone to contract ruft ; hence medicines 
of the mod innocent kind unexpectedly acquire a 
noxious quality. Thus in the diftillation of fimple 
waters, in a ftill of this metal, the laft runnings, 
which are evidently acid, have frequently proved 
emetick. The fame effeCt has been obferved from 
diftilled vinegar, which is indeed lefs to be won- 
dered at j nor is it furprifing that oxymels and acid 
fyrups, prepared in copper vefiels, fliould contract a 
fimilar quality. Various other acefcent medicines 
being often evaporated in brafs pans, or copper' 
vefiels badly tinned, .are expofed to the like im- 
pregnation, and therefore extremely liable to fufpi- 
cion, fuch as the lenitive electuary, Caffia electuary, 
rob of elder, and mod of the vegetable extracts. 

Even coral, burnt-hartfhorn, erab’s-elaws, and 
other infipid teftaceous bodies, however improbable 
it may appear, are not always exempt from this poi- 
fon j for it has lately been difeovered by the ingeni- 
ous Mr. Blizard, that when thefe hard fubftances are 
triturated in a bell-metal mortar, if the powder be 

Vol. V. D d clofely 
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clolely examined, it will be found to contain parti- 
cles of the metal feparated by abrafion, vifible to 
the naked eye, and further diftinguifhable by expe- 
riments v/ith the volatile alkali.* Bell-metal con- 
tains a confiderable portion of copper, therefore 
thefe mortars are not only liable to abrafion, but 
corrofion, by all the fubftances that are capable of 
adting upon copper. 

Hence various abforbent, falinc, and faponaceous 
bodies, whether reduced into the form of powders 
or pills in thefe mortars, may eafily acquire an ac- 
cidental impregnation of copper. 

Brafs mortars and utenfils are equally fubject to 
the fame inconvenience. • 

Brafs and copper fcales fpeedily contract verdi- 
gris, from ftlt and groceries being weighed in them, 
as appears from the green efilorefcence with which 
we generally fee them difcoloured. 

Copper Roofs. 

Of late the Bfitifh copper mines have poured 
forth the ore in fuch abundance, that this metal 
begins to ufurp the place of lead, and to extend its 

* Fee Experiment* and OLIlrvations on Copper and Bcii-mctal, 
1780. 

dominion 
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dominion from the cellar and kitchen to the upper 
ftories, and even to the roofs of our houfes; fheet 
copper being now the fafhionabie covering of va- 
rious new buildings. Notwithftanding the light- 
nefs, cheapnefs, and elegance of this new covering, 
it has certain diladvantages, which feem to have 
been overlooked. 

Being very liable to be corroded by air and 
watery moifture when thus expoled to the weather, 
the rain-water defeending from fuch roofs and 
gutters cannot be very wholefome or eligible for 
internal ufe ; yet where fprings are fcarce, the in- 
habitants are obliged to have recourfe to rain-water 
for all domeltick purpoles^ Nor will the painted 
coating, confifting of coal pitch, lately propofed for 
obviating this inconvenience, be likely to fucceed, 
but rather to increafe .the evil, efpecially as it con- 
tains a manifdt acid : and were white-lead paint to 
be ufed in its Head, the remedy frill would be worfe 
than the diieafe. 

Copper, moreover, being a powerful conductor of 
electricity, might not fuch a wide- extended furface 
of infulated metal, aided by iron paiiiiadocs around 
the parapets, tend to invite the lightning in a fevere 
thunder llorm, and accumulate it, fo as to fhiver 
the whole building to atoms? 

Dd2 
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Breweries and Diftilleries. 

The immenfe coppers ufed in thefe and other 
great publick undertakings, being generally un- 
tinned, are peculiarly fubjedt to corrofion, and there- 
fore demand uncommon attention to cleanliriefs. 
In brewhou fes, if any portion of wort (be it ever 
fo fmall) is left to ft and in the copper when cold, 
or longer than abfolutely necefiary, without being 
well cleaned out, it not only difpofes the whole 
quantity of the fublequent liquor fpeedily to turn 
four, but, what is worfe, impiegnates it with the 
poifon of copper, incapable of being corrected by 
the fuccceding fermentation. 

The evil is greatly irrcreafcd by a warm feafonj 
hence the frequent complaints of ftale beer, parti- 
cular^' in the fc miner time, among many families. 
Sue' .v’ithin two or three weeks becomes 

acid, and unfit for ule; and if the impregnation of 
copper is confiderable, it proves emetick, and highly 
pernicious to thole who drink it as daily beverage. 
On the other hand, thofe brewers who pay dole 
attention to their vcflels, and reward their fervants 
for doing the fame, prevent this unwholefome im- 
pregnation altogether, and have the additional fatis- 
faction to find that their beer, inftead of being re- 
turned on their hands as unfound, remains fweet 
and entire even in the hotteft fummers. 
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Dairies and Kitchens. 

In dairies milk and whey are heated in large cop- 
per or brafs cauldrons untinned ; if thefe acefcent 
fluids are left to Hand long, a corrofion ofihe metal 
mult necefiarily enfue, or if they are fet by without 
being carefully cleaned from time to time, they will 
certainly contraft verdigris, being more fubjeft to 
corrofion than lead. 

Butter melted in copper fauce-pans, or thofe that 
are badly tinned, is peculiarly liable to acquire the 
fame noxious impregnation, as appears from the 
naufeous tafte of the metal, and the retchings and 
ficknefs which fometimes fucceed the ufe of fuch 
pernicious fauce. 

EJculent and acefcent vegetables , fuch as fpinage, 
cabbage, brocoli, and green peafe, are generally' 
edeetned at mod tabies in proportion to the degree 
of greennefs which they a flume. To heighten the 
colour, experienced houfewives, not ignorant of the 
efficacy of copper, generally give the preference to 
fuch veffels, and to make fure work of it, on cer- 
tain occafions, even direct that copper half-pence 
alfo fhould be added ! Hence, perhaps, the audere 
metallick tade and naufeating quality which we 
fometimes, with regret and furprize, experience on 
partaking of thefe dainty inviting vegetables. 

D d 3 “Tea. 
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Tea. 

The water in which tea is infufed is commonly 
boiled in a copper kettle, and a remnant is often 
left to ftVnd till the day following, and if the tin 
lining be worn oft',* the water acquires an unplea- 
fant talte, which is fometiir.es aferibed to the bad- 
nefs of the tea, when in fa£t, it is wholly owing to 
the vefiel. After long ufe indeed, the kettle ac- 
quires a thick fiony incruftation from the earthy 
particles depofited by the water, which more effec- 
tually guards the copper from corrofton; hence an 
okf tea-kettle ( c.deris paribus ) is much fafer than a 
new one. Tea, in its recent date, is laid to be 
dried on hot plates of copper; hence, perhaps, its 
ernetick quality, which however goes oft' befoie it 
arrives in this country. Whether the various ner- 
vous fymptoms, generally attributed to that vege- 
table, may not ibmetimes proceed from a metallick 
impregnation, teems at lealt equivocal. 

The abufe of copper veffels is by no means con- 
i’. :ied to cities, towns, and villages, but extends to 

* So otrrmcly thin is the tin in pcntral, tint even in the better iort 
r.! »o:n.ing*it has been computed that half an outuv is made to coy* r 
s/jq fejuarc inches, .icing only one grain of tin to a fejuare inch, and in 
ibicfior forts confidtrably Ids. 

Watson’s ChciuiArv, voi. iv. p. 181. 

r 4 
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camps, fleets, and mercantile ihips, where fewer 
accommodations, and lefs attention to cleanlinefs, 
may be naturally expedted. Exclufive of this, 
copper veflels at fea are peculiarly liable to contradb 
verdigris, from the marine acid with which the air 
is impregnated, to fay nothing of the additional 
caufes derived from the nature of the provifions, 
fuch as fat pork, and other faked meats, which are 

daily boiled in them. " I have myfelf known 

(fays Mr. Travis) even a fmall fliip’s boiler, through 
neglect of cleaning, become one-eighth of an inch 
thick of verdigris, which would fometimes feparate 
in large flakes, and mix with the food ; when it was 
no uncommon thing to have the whole crew fei2ed 
with violent vomiting, &cc. But the dofe not being 
repeated long enough, they in general efcaped the 
dreadful effedts which attend the ufe of coppers ip 
large men of war, where the fridtion is fo great, 
efpecially in a rolling fea) that their coppers, 
though built as ftrong as pofiible, are obliged to be 
new let almoft after every cftiife.” 

To this metallick poifon, chiefly, he endeavours 
to trace that dreadful fcourge the Sea Scurvy. For, 
adds he, " the number of fliips we fend from Scar- 
borough is about 200 fail, and the fea men about 
3000. On board of thefe, iron pots are in general 
ufe, and we have no inftanc, e of any one having the 

fymptoms 
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fymptoms called highly fcorbutick, except in fomc 
few of th- larger (hips, in which coppers are ufed.”* 

I fhall x t here ftop to enquire into the validity 
of this nt ‘ theory of the fcurvy, efpecially as other 
cauies which prevail at fea are deemed fully ade- 
quate to the effeil, as the faltnefs of provifions, im- 
pure air, together with bodily fatigue and watchings, 
without having recourfe to this poifon, which in 
general (hews its effects more fuddeniy by attacking 
the bowels and nervous fyllem. 

• 

However this may be, it is certain there have 
bedn innumerable inflances of the pernicious con- 
fequences of eating foods drefled in copper vefiels 
not fufficiently cleaned from this poifonous ruft. 
Mr. Ramfay , and other navy furgeons, have ob-* 
ferved many extraordinary cafes of madnefs fud- 
denly appearing among the crew, for which they 
could afilgn no other caufe but the foulnefs of the 
coppers; but upon theii remedying that fault, the 
difeale preiently flopped. -J- 

The author of a trail, entitled “ Serious .Reflec- 
tions on the Dangers attending the Ule of Copper 
Vefiels,” pubiiflied at London in 1755, afierts that 

■j- Ibid- p. J50. 

“ the 


# London Medical Inquiries, vol. ii. p. 13. 
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« the greater frequency of palfies, apoplexies, mad. 
nefs, and all the frightful train of nervous difeales 
which fuddenly attack us without our being able to 
account for the caufe, or which gradually weaken 
our faculties, are the poifonous eftedts of this per- 
nicious metal taken into the body infenfibly with 
our victuals, and thereby intermixed with the ani- 
mal juices.” 

From the numerous examples of thefe alarming 
maladies which have appeared fince the above pe- 
riod, and particularly of late , we may conclude that 
the caufe (whatever it may be) ftill fubfifts without 
the fmalleft diminution. If to the effedts of tins 
poilbn we add thofe of lead, and trace back their 
refpeclive influence in cookery, pharmacy, and the 
arts ; and reAedt How often they may thus gain filent 
admifiion into our bodies in various foods, as well 
as medicines, we fliall advance ftill nearer to the 
truth; and perhaps find fufficient caufe for the 
above conjecture. If fo, wef- fliall lee but too much" 
reafon to exclaim with the fons of the Prophets, 
(2 Kings iv. 40.) 

“ Death is in the Pot.” 

But even admitting the myftery to be thus folved, 
and the real caufe difeovered, it ftill refts wijh our- 

felves 
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felves to apply the remedy. Moved by confider- 
ations of this fort, the Senate of Sweden, about 
the year 1753, wifely prohibited copper veflels, 
and cxprefsly ordained that none but fuch as 
■were made of iron or tin fhould be ufed in their 
fleets and armies — an example highly worthy the 
imitation of the Britifh Senate ! The Royal Col- 
lege of London have at length done the fame, by 
banifhing copper veflels from all chemical and 
pharmaceutical operations at leaft, wherein their 
danger was apparent.* 

It therefore only remains to be determined whe- 
ther we mean to follow fuch bright examples, or 
to fufFer this pernicious metal fome time longer 
to difgrace our kitchens, and mingle its ruft with 
our viftuals ; or in other words, whether we fhould 
not rather exert our authority, and refolve at once 
to extirpate the caufe of the evil, than thus tamely 
fubmit to receive a daily portion of poilon from 
pur cooks. 

Methods of detctling this Poifon. 

For the benefit of thofe perfons who know the 
value of health, and wifh to avoid the dangers that 
muff daily await them while copper veflels continue 
to be employed in all culinary procefies, I fhall now 

* See tVc new edition of their Pharmacopoeia, in the year 1788. 

add 
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add a few additional remarks on the principal che- 
mical tefts mentioned in the firft efifay, by way of 
illuftration. 

i ft. The moft exquifite tell of the prefence of 
copper is the Volatile Alkali, or Spirit of Sal Ammo - 
r.iac. If tenor twelve drops of this fpirit be added 
to any liquor impregnated with copper, it inflantly 
exhibits a blue colour, in proportion to the quantity 
contained. This elegant experiment has been car- 
ried to an almoft inconceivable degree of minute- 
nefs by the Honourable Mr. Boyle, fo as to affeyd at 
once a ftriking example of the excellence of the 
left, and the extreme divifibility of this metal. • 

idly. Another methbd is by precipitation with 
iron. Thus if a piece of polUhed iron be immerfed 
fome time in any fluid wherein copper is held in (o - 
lution by the intervention of an acid, the acid, having 
a ftronger attraftion to iron, lets go the copper to 
unite with it, and the copper is afterwards found 
adhering to its furface in its lliining coppery form, 
as has been already mentioned. 

$dly. By evaporation of a large quantity of the li- 
quor, and fubfequent calcination and reduction, as 
propofed concerning lead.* 


* L'fl'ay ii. p. jSr. 
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Thus may acids, fermented liquors, and various 
fufpeded articles of diet, be eaiily put to the teft. 

Where clear pellucid liquors are to be examined, 
the volatile alkali alone is quite fufficient ; but in all 
turbid or coloured mixtures, it will be fume times 
requifite to have rccourfe to the ftveral methods 
fucceflively, by which, it is prefumed, the poifon 
cannot eafily efcape detection. 

Indications of Care. 

Praftical authors, among whom M. Tijfcty Dr. 
Buchan , and others, who have humanely conde- 
feended to inftruft the common people concerning 
various difeafes to which they are incident, feem to 
have been rather deficient concerning the treatment 
of metallick poifons. After the ufe of an emetick,. 
they appear to lay the whole ft refs on copious dilu- 
tion with milk, oil, or fat broths, which, diough by 
no means improper, yet are too often found inade- 
quate to the cure. 

Milk, and oleaginous fluids, it mull be obferved, 
difTolve metallick falts with difficulty, and there- 
fore are much inferior to tepid water, the common 
menttruum of all faline bodies, and the beft diluent 
for wafhing them fpeedily out of die body. Olea- 
ginous fubftanccs tend to mitigate the fymptoms, 

it 
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it is true, partly by evacuating, and partly by inve- 
loping the poifon, but having no fpecifick power, 
entirely fail of fubduing the remainder, which often 
lurks in ambufli amidft the various folds of the in-' 
terior coat of the ftomach or bowels, and there 
continues to exert its mifchievous effects. 

As the confequences of mineral poifons are lb 
fuddcn, and the fymptoms fo extremely rapid as 
frequently not to admit of calling in a phyfician, or 
even any other medical aid, I lhall here attempt, in 
fome fort, to fupply the deficiency of thofe popular 
and truly relpedtable writers. 

Firft Indication. Whenever this, or any other 
metallick poifon has Been inadvertently taken, the 
firft indication*^ undoubtedly to expel it as Ipeedily 
as pofiible by an emetick of very quick yet fafe 
operation. For this purpofe twenty grains of White 
Vitriol may be diffol ved in half a pint of warm wa- 
ter, and drank immediately, followed by very plgi- 
tiful dilution with fimple tepid water alone, till the 
•whole of the poifon is brought up, which may be 
known by an entire cefiation of the fymptoms. 

With refpeft to the prefent poifon, as a fingle 
grain of verdigris excites inftant vomiting, it fuper- 
fedes the neceflity of other emeticks, and # this pro- 

penfity 
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penfity may be increafed as long as may be con- 
venient, by mere dilution. But where an hour or 
more has elapfed before the accident is difcovered, 
a portion 6f the poifon has already entered the bow- 
els, and cannot now be difcharged by vomiting, 
but requires peculiar management; which brings 
me to the fecond indication. 

Second Indication. Which is, to correct the re- 
maining poifon by proper antidotes, if any fuch be 
known, or to difeharge it downwards as fpeedily as 
poflilde. Fortunately this may be generally accom- 
plifhed where tltc nature of the poifon is previoufly 
knoU-n, and the remedy adminiftered before the in- 
ternal parts are irreparably injured. This applies 
indeed principally to the poifons of the metallick 
clafs, which are much better underftood than thofe. 
of the vegetable kind, and of coui fe more eafily 
decomi>ofed by chemical agents. 

, Thus if to a folutipn of verdigris, which is 
known to confill of copper combined with an acid, 
we prefent an alkali or abforbent earth, we know, 
from the laws of chemical attradlion, that. the acid 
prefers either of thefe bodies to copper, and will 
therefore depofit the metal in form of an inaftive 
calx, now deftitute of the virulence it lately pof- 
fetTed fiom the acid. Therefore it may be very 

advifeable, 
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■advifeable, the moment this poifon has been taken, 
to proceed as follows : 

In about fix quarts of tepid water difiolve half an ■ 
ounce of any alkaline fait, as fait of tartar , fait of 
wormwood ', or pearl-ajh j or if thefe be not at hand, 
a folution of near double the quantity of common 
wood-afaes when drained through linen, may anfwer 
the end. Let a pint of this weak alkaline ley be 
drank every half hour, with a tea-fpoonful of cal- 
cined magnefia , till the fymptoms difappear. As a 
confiderable part of the liquor will be rej^ted 
by vomiting, this copious dilution mud be refo- 
lutely purfued till nearly the whole is taken,- and 
the poifon entirely decompofed, and wafhed out of 
the body. 

A pint of the alkaline ley may alfo be admi- 
niftered clyftet wife* efpecially if the pain ihould 
continue ; and the magr.efia mull be repeated till it 
has operated brifkly, fo as jo cleanfe the flomacjji 
and bowels very efFc&ually. For while the fmalleft 
particle of the poifon remains unfubdued, the pa- 
tient is not fafe. 

The calcined magnefia here feems greatly prefer- 
able to mod other purgatives, particularly thofe of 
the acrid kind, which would be alfo highly im- 
proper. 
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proper, on account of their heating quality, and that 
for the following reafons : 

i/?. r,ec3ufe magvefia being perfectly mild and 
infipid, it' fits rafy on tiie ilomach, while the others 
are conftantiy rejected. 

idly. It operates in fo gentle a way as to diminifh 
the inflammatory difpofition, which the others tend 
only to exafperate. 

gdly. As an abforbent earth, it corrects the acri- 
mony of metal iick poifons by decompofing them, 
and is peihaps the only cathartick that poffefies 
this propel ty. 

Aft er this treatment, fhould any relicks of the 
poifon remain, which however is not very probable, 
the liver cf Jidphur, as recommended in the prece- 
ding efiay, or a com fe of Hath IVaters, accompanied 
by a milk and mucilaginous diet, will, it is pre- 
fumed, feldom fail to compleat the cure. 

It may not be improper to obferve that the above 
method is not confined to verdigris , or poifon of 
copper, but is equally applicable to other mineral 
poifbns, as thofe of lead, glafs cf antimony , corrofive 
Sublimate, cobalt, and perhaps arfenick itfelf. This 
* laft. 
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laft, however, is fo refra&ory a fubfiance, /and fo 
intradab] e to almoft every method of tr&tment, 
that its component principles retain a degrey of vi- 
rulence even after they are difunited, and the metal 
decompofed. Hence it is matter of ferious con- 
cern, that this moft formidable poifon begins to 
be adminiftered as a medicine by almoft every 
dabbler in phyfick ! 

It had long indeed been ufed as an empirical 
application againft cancers, but of late it has been 
alfo given indiferiminately in fume other difeafes, 
nay even in common agues, wherein there could 
certainly be no juft pretence for having recourfelTf) 
fo doubtful — fo dangerous — fo defperate a remedy ! 


Article XXXVI. 

On the Mangel-Wurzel , and a new Drill-Roller . 

[By Sir Thomas Beevor, bart. to the Secretary.] 
Sir, 

T Have little to fay in anfwer to your inquiry re- 
fpeding the Mangel-Wurzel: the few plants of 
it which I cultivated laft year afforded me no op- 
portunity or ground whereby I could judge of their 
Vol. V. E e ‘effeft 
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effe£t upon the cattle which fed on them. I Could 
therefore only try whether they would be eaten or 
reje&ei! by cows, bullocks, and flieep ; and whe- 
ther, in cafe they were left in the ground, they would 
fo well endure the viciflitudes of froft and thaw, 
through the winter, as to furnifh the farmer with a 
certain and plentiful fupply of food in the fpring. 
With refpe'ft to the firft object of my trials, the re- 
port I have to make is, that I found all my cows, 
bullocks, and fheep, would, after two or three days, 
feed as readily up'n them as on turnips or any 
other food ; but with regard to the latter objedt, I 
cannot fay the refill t was fo favourable as I could 
liave wifhed, and did cxpedlj for, notwithftanding 
the mildnefs of the weather through the whole of 
the lafe winter, and the different means I tiled for 
the prefervation of the roots, by' covering fome .of 
them lightly with earth ; others with ftraw, and 
leaving others in the ftate in which they had grown j 
I did not find half of them found or fit for ufe in 
the month of March'. Now if this fhould have 
been the cafe with other crops, and they be not 
found able to refill the power of the froft, whilft 
Handing in the field, I apprehend they will never 
anfwcr the farmer’s purpofe as a winter food for 
cattle upon any large fcale, fince there could be 
very few men • found who could fpare time to pull 
up the product of from twenty to one, two, or three 

hundred 
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hundred acres of thefe roots before winter; and 
when pulled^ I conceive there would be ftul fewer 
found who could contrive in what manner aiw| place 
they might be put, fo as to be fecure from frill, and 
convenient for daily ufe; but perhaps, the evil I 
mention may not have generally exifted, and may 
have been owing to fume particular unheeded caufe 
only ; of this I wifh to be informed, and mean again 
to attend to in this winter, as I hope other gentle- 
men will alfo do. 

As I know nothing more likely to promote and 
produce a perfect agriculture than the knowledge 
and employment of fuch implements in cultivation 
as are well contrived, fimple, and either originally 
or from their durability cheap, I have lent you the 
Model of an Iron Roller, which feems to anfwer in 
al! thofe particulars. It has been lately invented,* 
and is coming fq.fl into ufe in this neighbourhood ; 
it is contrived for the purpoie of ditlributing the 
grain in regular rows, and at a proper depth ; and 
has been found effectually productive of the prin- 
cipal benefits which have been derived from the 
operation of drill-ploughs, or the practice of dib- 
bling and fetting the corn by hand, with the great 
advantage of faving both time and expence; as, by 
the ufe of this fimple machine, one man may fow 
and cover five or fix acres of corn in one day, ufing 

E e 2 for 
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for the ipurpofe three horfes, as its weight is very 
confideiftble, and will require fo many. It has 
been hitherto cniefly ufed on clover or other grafs 
lays on\he firft ploughing, but may be as properly 
employed on land which has been three or four 
times ploughed. The view of the model will, I 
believe, give a full and clear idea of its operation, 
and make it unnecefiary to add further to this ac- 
count of it. Should the Gentlemen of the Society 
think ot’nerwife, and that the objeft is worthy their 
attention, I lhal] readily convey to them every ex- 
planation they fhall require. 

"i am. Sir, on this and every occafion, with much 
regard and eiteem, 

Your’s, &c. 

Ikthel, THOMAS BEEVOR. 

Dec. 12, 1788. 

f-V The model above alluded to is delineated on a fmall 
leak, as per plate No. 2, The contraction of it is fo ob- 
vious, tliat bare infpeftion may lufiice to Ihew its ufe. It 
. is contrived for three horfes to draw abroad, driven by a man 
elevated behind them. The length of the roller may be more 
or lels, according to the choice of the owner: and the ribs of 
it may be aifo deep or ihallow, fo as to determine the depth 
ot the, drills, and the ditlances of the rows, by the fame rule. 

The 



The common length is about eight feet; and if eight inch 
diftances, for inftance, Ihould be thought mod proper, then 
the roller would have twelve ribs. The commomdiameter 
is about twelve inches. It is alinoft unneceflary ’/ remark, 
that the foil on which this implement can be ufed to greated 
advantage mud be a light one, the furface even, and well 
pulverized. The feed, after the roller has palled and pre- 
pared the drills, is to be fown broad-cad. It falls into the 
drills, almod wholly by the fowing; but that defign is com- 
pleted by a built harrow, which is ufed acrofs the drills to 
finilh the bufinefs. After this the corn comes up in regular 
rows, as though drilled by a machine. Two horfes may be 
deemed fufficient, on fome foils. 


Article. XXXVII. 

On the Turnip-rooted Cabbage , Root a Baga t 
and Potatoes. 

[By the Same, to the Secretary.] 

Bethel, Jan. 22, 1790. 

Sir, 

r J~'HE apprehenfiort of increafing your trouble, 
by a frivolous and ufelefs correfpondence, has 
of late withheld me from writing to you; and 
though I have now ventured to do it, I am not 
without a fear, that the fmall morfels of experi- 
E c 3 mental 



C 422 ] , 

mental information I am able to fend you, will re- 
quire v^ur indulgence to accept of with any tole- 
rable degree of complacency. 

On the 30th of May 1788, I had four acres of 
turnip-rooted cabbages fown in the random or 
common method of turnip lowing, which, growing 
very thriftily, were hoed out the firft time on the 
1 ft of Auguft following, and again a fecond time on 
the 1 6th. Thefe plants endured the long and fe- 
vere froftof the fucceeding winter, without theleaft 
injury, though three-fourths of all the common 
tprnips in this county were deftroyed by it. 

On the 21ft of April 1789, I caufed (in order to 
ascertain the quantity) twenty feet fquare of them 
' to be taken up from three different parts of the 
• field, which being weighed,. I fqund the average 
produce to exceed, by fix pounds, twenty-four tons 
and a half per acre j though at this time their tops 
had not fprouted above three inches in heightj for 
thefe plants I was offered by feme neighbours ten 
guineas per acre, but as my'want of green food was 
great, I would not accept of it, or indeed of any 
greater fum for them. 

If farmers would obferve, they could not but 
learnj from their repeated experience, the very little 

dependapeq 
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dependance which can be had on the (imply of 
food for their cattle in the ipring from i/ crop of 
common turnips, either after a fevere anil frofty 
winter, or after a very mild and warm one/ (which 
laft conftantly caufes fo early a growth of their tops 
as to render both them and the roots of little or no 
worth) and they would then, 1 conceive, rarely fail 
to have fuch a proportion of the turnip-rooted cab- 
bages growing on their lands, as would afford and 
enfure them a full anti excellent provifion for their 
cattle for about three or four weeks in the laft part 
of the fpring. A greater quantity of them I* do 
not wifh to recommend, as the confumption of 
them, particularly when drawn, and carried fFSm 
off the land, is certainly attended with rather more 
trouble and expence than that of common turnips, 
Specially if the foil be wet and heavy ; — the befit 
for them, and that on which mine grew, was a dry\ 
found, mixed foil, worth ids. per acre, at the dif- 
tance of feven miles from Norwich. 

Though the very accurate, numerous, and valu- 
able experiments of Dr. Anderfon on Potatoes, may 
feein to have fo fully inftrudled the publick in every 
particular neceffary and ufeful refpetting the culture 
of them, as to render any farther information or 
communication on that head unneceffary ; yet as 
frefli and repeated experiments, carefully, made, 

and 
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and faithfully related, may chance to throw fome 
additional light upon the fubjeft, 1 have ventured 
to fen4 you, in the annexed paper,* the refult of 
one which was made here laft fummer j however, 
to avoid prolixity, I have left the corollaries to be 
drawn from it, to thofe gentlemen who may con- 
defcend to compare my account with the firft three 
experiments related by the very able and ingenious 
Do&or, and printed in the laft volume of the Soci- 
ety’s valuable Papers. 

I hope you will, before the receipt of this, have 
obtained from one or more of your numerous cor- 
respondents, fome account of the ule, produce, and 
value, of die mowing cabbages , as well as of the 
Roota Baga , of each of which I had laft fpring a 
fmail parcel of feed lent me, which was lown, and 
lias produced feveral plants. Some of the mowing 
'cabbages were cut down three Limes, and grew into 
head again fo fpeedily, that had I had leifure to have 
.attended to them, I dijubt not but that the cuttings 
might have been repeated ■, but as there is never on 
my farm any want of frefh vegetable food for cattle 
in the fummer, unlefs I can find them continue to 
vegetate in like manner during the winter (which 
mine have not done) or very early in the fpring, I 
think they will not prove to me, or any one under 
the likf circumftances, an objedt of much value. 

* See tlie Tabic at the end of this article, p. 427. 
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The appearance of the Roota Baga plants is much 
more promifingi their growth was quick, dp d their 
roots very much exceed in fize all thofeyof the 
turnip -rooted cabbages growing in the fame field, 
and on precifely the fame foil. They are firm, 
fweet, and particularly grateful to all cattle; unfor- 
tunately, they have been fo much fo to hares, 
pheafants, and wood-pigeons, as to have obliged 
me, in order to preferve fome of the few plants I 
have raifed, to tranfplant the chief of them into m? 
garden, whereby I might fecure a lufficiency of feed 
from them to fow in the enfuing feafon. Several 
of thofe in the field are very much eaten, whilfl 
neither a turnip-rooted cabbage, a mowing cab- 
bage, a common turnip, t or a Scotch cabbage, all 
{landing in the fame field, are yet touched. They 
are, when drafted for the table, in the manner of 
other turnips, univerfally preferred to them; andfi 
if they fhould be found to endure the feverity of the 
winter, retain their goodnefs late in the fpring, and 
not decay and rot where bitten by the hares, &c. T 
{hall not hefitate to prefer the cultivation of them 
to that of the turnip-rooted cabbage, or any other 
vegetable of the kind 1 have yet met with. 

I have lately read a letter from Baron Dimjdale 
to that excellent farmer, and my mod efteemed 
friend. Lord Adam Garden, giving him an account 

of 
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of a turnip called the Hajlings Turuifi, which he 
fays ajfjentleman near Bath has cultivated in his 
garden and of which the account is very flattering. 
If it be found to be fufficiently productive to ferve 
as a crop for cattle, hardy enough to refill frolt, and 
enduring late in the fpring, I lhall think myfelf 
greatly obliged if you would procure and fend me 
a few feeds of it j and when the winter is pafled, I 
will communicate to you what opinions I lhall have 
formed of the value of the Roota Baga plants for 
the purpofes of hulbandry. 

I am, Sir, yours, &c. 

THOMAS BEEVOR. 


*** The Society has not yet received any very particular 
'or authenticated accounts of the value of the Mowing Cal- 
lage ; but for general information, as wej] as to gratify the 
curiofity of their valued correfpondent Sir Thomas Beevor , 
they will be glad to receive from any quarter frefh accounts 

of thofe who have fown ii. The Roota-Baga is a plant 

from which great expectations are formed, both as a vege- 
table for the table, (in which refpeCt Sir Thomas’s opinion is 
generally agreed in) and as an article of food for cattle. Little 
doubt can be formed of its bang hardier than the turnip; — 
and its greater fweetnefs and folidity muft give it a preference 
ia the efteem of many perfons. We hope to be able in our 
next volume to give a fuller account of it. 

* 

Jpril 



April 2>oth> 1739, I planted Sixty Golden Dunn Potatoes, weighing together 13#. 8 oz, in five rows. 
The rows two feet (funder , foil ftrong and rich , but not dunged. 



A Root of No. t. produced 86 potatoes, varying from the fize of a hen’s to that dr*-#^ 5 h*s egg. 
The weight of which was, ift. 5lb. — In the calculation of the weight, very finall fractions are omitted, 
*% Nos. 1, 2, 5,, were out^de j 3, 4, infide rows. A Bufhel weighs 751b. 
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Article XXXVIII. 

On Plfozhs, ttnd particularly the Rev. Mr. Cooke's 
new Swing Plough. 

[By James Adam, efq; to the Secretary.] 

Sir, 

T WAS favoured with your circular letter of the 
i ith of Auguft, and alfo with your very polite 
and obliging anfwer to mine, acknowledging at the 
fame time the receipt of my book. I am much 
flattered to find from you, that it has met with the 
approbation of thole Members of your Society who 
have done me the honour to perufe it; and as I have 
therein treated pretty fully of the form and mecha- 
' niirn of ploughs, as a matter extremely interefting 
to every agriculturift, I fliall beg leave to trouble 
'.''you with fome of my lateft experience and remarks 
on that fubjeft, which I hope may become ufeful in 
leading towards farther improvement. 

In the firfl feftion of my third elTay, when fpeak- 
ing of ploughs, I have ventured to alledge, that, 
though the moft common, they have ever appeared 
to me the lead: perfect of all the inftrumer.ts of 
hufbandry ; and that I was of opinion, they were 
not yet well underftood, either with refpedt to their 

conftruftion 
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ronftruftion or mechanifm. I have like^ife ob- 
ferved in the fame place, that the vaft variety of 
ploughs over all Great-Britain and Ireland, was to 
me a convincing proof that none of them were 
perfectly good j for if any one of them had a de- 
cided fuperiority, it would have been pretty uni- 
verfally adopted, on fimilar foils. 

This was the ftile of language I ufed frequently 
to hold with my friend, the Reverend Mr. Cooke, 
the ingenious inventor of an inimitable drill-plough 
and horfe-hoe. After many converfations of this 
kind, Mr. Cooke was induced to turn this fubjedl in 
his mind, and fome time after lhewed me a mCcTel, 
which I have hinted at in the above-mentioned 
fedlion of my book, as promifing well. Since that 
lime Mr. .Cooke has purfued his idea, and, in my 
opinion, with great fuccefs. In fhort, he got forwtf 
bodies of ploughs made of call-iron, confifting of a 
mould-board regularly twilled, with the land fide of 
the plough, and a plug for 'fixing on the lhare, aS 
in one piece. This combination of the parts, 
which fo dfentially^alfedl the operation of the 
plough, prevents the pofiibility of their undergoing 
any alteration from the unlkilfulnefs of country 
ploughwrights, who have only to add the common 
wood-work to thefe call-iron bodies. 


Mr. 
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Mr. Cooke hid one of them fitted up at Londort 
-plough, with a fhare of wrought iron, a 
nd the neceflary wood- work. This he 
tried in \ loamy foil, and it anfwered perfectly well, 
but this did not fatisfy me ; I therefore requefted 
him to come and fpend a few days with me in the 
country, and take along with us two of his iron 
calls, in order to have them fitted up, and make 
trial of them in fome of the ftrongeft foil in Eng- 
land, and in many places mixed with flints and 
pebbles. This he cheerfully complied with 5 — we 
accordingly put our plan in execution, and for a 
fir'd: clfay, I think 1 may add, that we met with 
m<5fl extraordinary fucccfs. I was fo much pleafed 

with my tv.’o fwing-ploughs of this new form and 

0 

conftruction, that 1 have ploughed with them ever 
fincc, and I will venture to fay it is* die bell plough- 
•*r.g ever performed on fo ftrong a foil. 

• m 


as a 


coulter. 


fwiiig 
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I believe, Sir, your Society will admit that this 
plough has fome peculiar excellencies, when I tell 
you that it requires but three horfes inftead of four, 
which I have always ufetl on this land, which is not 
only ftrong but hilly ; and I am confident two horfes 
would be quite fufficient in this plough, were the 
land level and loamy : and befides, that it turns a 
clean and fquare furrow of feven or eight inches 
deep ; that it lays it over completely, and that it 
breaks and ftiivers it in the aftioa of turning. 
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When we find fo many good qualities in a/wing- 
plough, which is at the lame time fo fim$ie in its 
conftruction and tackle, would it not be 'abfurd 
ever to employ a wheel-plough, with four horfes, to 
do the work which can be done by the fwing with 
two or three at moft ? and yet fo powerful is cuf- 
tom, or falhion, or prejudice, that I fee every 
farmer round me dragging a heavy Hertfordfhire 
wheel -plough over his lands, which in many foils 
does no more than fcratch them. I am fure I do 
not exaggerate, when I fay that many farmers in 
this neighbourhood do not turn a furrow of above 
three inches deep. But befidcs this, our clumfy 
wheel-ploughs are all made with ftraight moTrTd- 
boards, which do not turn the flag, unlefs the 
ploughman lays them over fo much on the land fide 
fdge, that the tail of the mould-board fweeps along 
the under fide of the turning turf, and helps to 
it over. This 'pofition of the plough is attended 
with one very bad confequence, which is, that it 
raifes the fin of the fhare *out of the level ; this 
makes it cut the bottom of the furrow obliquely, 
and the turf or flag thus railed is not fquare or par- 
allel, but triangular, leaving the foil when ploughed 
of unequal depths. 

This I call a very great defedl in our wheel- 
ploughs, but this is not the only one; for the moft 

* fkilful 



[ 4 3 * ] 

t 

flrilful ploughman, in ufing that implement, muft 
run it ojrer a certain /pace before he can lay fufE- 
cient hold of the foil to turn up a tolerable furrow , 
and at the further end of the ridge he repeats the 
fame defect, and a certain fpace is blinked, in gra- 
dually railing the /hare out of the foil; and thus, 
both ends of the ridges are worfe ploughed than 
the reft of the land, which I call another great de- 
left. But what is worft of all, is, that in wetti/h 
or doughy land, the wheels of the plough are fo 
clogged with the tough foil, that it is inpoffible to 
make them move round and li.us the 'houghing is 
flopped, however prefling the ierilbn. 

Is it nor then aflonifhing, thru with nil theie ca- 
pital defefts, the wheel-pibugh fhould yet remain 
the favourite implement in this and other counties, 
jwhere agriculture is fo well underftood ; and that fo 
light and fo efficient an implement as the fwing- 
plough fhould be fo much neglefted ! I will venture 
p> aflert, that whereve t r there is a fair companion 
made between the operation of the beft wheel-plough 
and the fwing- plough invented by Mr. Cooke , that 
the latter will be greatly preferred. 

I do not however mean to alledge that the fwing- 
plough is altogether faultlefs ; there is no imple- 
ment I ever faw, without fome defect, and that of 

* 
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the fwihg-plough is, its being liable to be thrown 
Out of its work by Tome large flint or pebble, or by 
a flip of the ploughman’s foot, who, leaning his 
Weight on the handles, raifes the fha:e out of 
the ground ; but this defect is foon remedied by 
drawing buck the plough to where it firft began to 
loft. its dop'd . ai re-entering the furrow on its 
■■j. mer level. 

On the '.tii. ; *■ ’ ■■ (bis d«. fett more than 

■'uirr late.. ! -v the draught, the 

v e! l :• :Vi umediate depth.of 

’■ v : • rr. clean, fqu are and 

■>. . d s. .trinity of the ridiw ? 

i , .c ■■■ deep i arrow, i mean one of 
or eight ine.'ie;- in a ftror.g foil, which I have 
iievcr yet teen done by any of our wheel-ploughs. 

From whence fhe ridiculous predilection in favotir ' 
of thefe ploughs fhould arife, I am at A lofs to de- 
termine, unlefs it be, as before observed, from_ 
cuftorrj, or fafhibn, or prejudice, or feme fueh rea- 
fon as frivolous aild unfatisfaftory. I, who have 
tried both, and have given to each a moft impar- 
tial obfervation, mtift fairly decide in favour of the 
fwing, except in very particular cafes, fuch as 
breaking up an old ley or very ftrong foil, rendered 
hard by a long continuance of drought, or for ftir- 
Vol. V. F f * ring 



C 434 ] 

# 

ring to fome uncommon depth, fuch as eighteeri 
inches, which : T". Arbulhnot did with a wheel- 
plough of his own conftruftion, deferibed in my 
firfc volume, page 214, where 1 have alio given a 
plate of it. 

Before I conclude, I miift obferve, that the fin of 
die fii are of Mr. Cioke\ fwing-plough is very nearly 
as wide as the heel of tire plough, by which means 
the bottom of die furrow is as completely cut by it 
as tiie land fide is by the coulter $ thus nothing is 
left to be done by the bread of the plough and 
mould-board, but to raift die flag gradually, and 
lajL't over compleatly. 

I think it likewife neceiTary to mention, that the 
Suffolk cat head and copie (as deferibed in the 
above-quoted c flay, where a plate is given of them) 
Itire what I ufe for regulating the width and depth 
oi my furrow. A finall alteration in the length' of 
the ridger over the thill- horfe alfo fets the plough 
'more or k is rank ; but it muil be obferved, that it 
iliouk! never be taken up too iliort, for that creates 
a very hurtful angle in the line of tradlion. Nei- 
ther mud I omit to mention, that the rifing flag 
fwceps along my cad-iron mould-board* fo glibly, 

* A cafi-ircn mould-board is not a corrctSl cxprefTion, but we lav, 
as inrorrcctly, a (liver candlcftick, a glafs inkhorn, jirefcrving the 
name- il the materials o!' which tliefc utenlils were originally formed. 

touching 
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touching every part as it pafies, that it has polifhed. 
it like bright Heel. 

Some old farmers in this neighbourhood not 
over-fond of novelties, and even the ploughwright 
who works for me, confefs that they never faw fo 
much execution done by fo fmall and fo light an 
implement. 

I have been the more diftufe on this fubjeCt, be- 
caufe I fee from the fourth volume of your trans- 
actions that the improvement of ploughs has be*n 
an objeft with your Society. I am not at all qua- 
lified to judge of the ploughs produced to the So- 
ciety, having neither feen them nor the work they 
performed j but I hope the Society will excule my 
making fome few femarks upon thofe trials as they 
are there related. In the fir ft place, 1 ihould ima- 
gine that the trials of wheel-ploughs and of fwing- 
ploughs, in order to be correCt, Ihould be made 
feparately, becaufe they are intended for very dif- 
ferent purpofes, and therefore what is a talk foi 
a wheel-plough, is not a talk for a fwing, and 
vice verfa. 

In the fecond place, the talk preferibed by your 
committee was a furrow of four inches deep only, 
which does not feem to me a fufficient trial of a real 
F f 2 effective 
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effective implement, armed with two coulters, and 
drawn by fix oxen. I confefs, I lhould have fup- 
pofcd that no furrow under eight inches was ade- 
quate to iuch a formidable apparatus, let the foil be 
what it would. The execution of the work per- 
formed by this plough was furely abundantly rapid, 
and I have no doubt of its being well done, as it 
was approved of by the committee ; but I mult ftill* 
contend that the talk was not fuitable, or, in other 
words, this plough was improperly employed upon 
a four-inch furrow. However, this plough, if tried, 
would perhaps have performed its part equally well 
on a much deeper furrow, and therefore it would 
be'liighly gratifying to all lovers of agriculture to 
fee a plate and defcription* of it in your next pub- 
lication j and might I fo far prefume, I would point 
out my method of defcribing Mr. 'Arbuthnot ' s wheel- 
^plotigh (vol. i.) as being not only accurate, butbe- 
caufe it enables any perfon to have one made from 
it, all the dimenfions being marked. 

c t 

With regard to Mr. Thomas's light fwing-plough, 
it feems to me extremely Angular, that when drawn 
by four .fmall oxen it could not perform a talk ap- 
parently fo eaiy as a four-inch furrow, without the 

* A defcription without a plate would be fomewhat difficult to ren- 
der full and plain ; this plough is now pretty well known, but perhaps 
in a future volume a plate of this and fome other forts may be given. 

additional 
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additional aid of a horfe. This wou/d almoft had, 
me to fufpeft Tome error in the mechanifm of his 
plough. 

The fingle wheel under the beam of farmer 
Sully ' s plough, I fhould apprehend would deftroy its 
utility as a fwing, without making it a good wheel- 
plough. The wheel, I am fure, muft render this 
plough very ufelefs on wet tough land, ns I have 
before remarked. 

I am, with great regard. Sir, 

Your moft obedient humble fcrvant, 

JAMES ADAM* 

Sbenlry-Lodgc, Herts t 
Nov. 1 3, i -/ 89. 


[The Society is much obliged to Mr. Adam for this 
letter, particularly as it describes a new plough which promifes 
to become of publick utility. With regard to Mr. Adam’s 
ftri&ures on the ploughs ufed at the laft publick trial for the 
premiums of this Society, it is prefumed that had he been 
prefent,anda witnefs of the uncommon ftrength of the foil, 
under an old ley, and rendered llill harder by froft, he would 
have thought the talk no unequal one for fix oxen drawing a 
double-coultered plough only on a four-inch furrow. Nor 
will the difficulty with which a light fingle plough could be 
drawn by four oxen, without the aid of a horfe, be confidered 
a trivial argument in favour of the double plough.] 

F f 3 Articw 



[ 438 ] 


Article XXXIX. 

On various Suhjetts. 

[In a Letter to the Secretary.] 

L , South-Wales , Nov. 27, 1789. 

Sir, 

TAM favoured with your’s, and fhall always be 
glad to promote the patriotick views of your 
Society, by communicating my obfervations on 
Agriculture, but as I have not time to correft what 
I write, I beg that my name may not be made 
publiclc.* 

. I very much approve of fubftituting horfe-hoeing 
■crops, efpecially inftead of fummer fallows, which 
are tedious and expenfive. Our ableft and beft far- 
mers have for the laft fifty years been accuftomed 
to lay on their fummer fallows for wheat from four 


* After fuch a rrqncfi the Committee cannot feel themfelves at li- 
berty to pubiifh the name of this practical and intelligent gentleman* 
but as the letter is not anonymous in itfdf, and the ftyle and good 
fer.fe of the compofit*' n are finking, no apology to our readers can be 
neefflary, for depart;: p from a general rule in fupprefling a fignature. 
We wilh an incrcafed number of fuch corrcfpondents on any terxn8| 
and Agriculture many more fuch friends. 


to 
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to five hundred bufhels of lime pdr acre ; which 
with four or five ploughings and harrowing, and 
the rent, feed, and taxes, coft them from ’five to 
feven pounds per acre ; and they were fubjedt to 
the like expence the fecond fummer before they 
obtained any benefit from their firft crops of wheat, 
which diftreflfed them, and delayed the payment of 
their rents, as moft farmers are ambitious to rent 
farms too large for their capitals. After wheat they 
ufually fowed barley and clover; and then wheat, 
and barley, and fometimes oats; which laft crop 
did much harm to the land, and they were obliged 
to let it reft five or fix years to their lofs. Having 
large eftates under my care, and farmed for feme 
years, I am endeavouring to improve them by ad- 
vice and example, as well as by reftridbive cove- 
nants in their leafes; and I have the pleafure to 

think that my endeavours, with thofe of fome other 

* . 

gentlemen in this county, and the rewards offered 
by our Society (the Glamorganlhire) produdtive of 
much good. 

As the principal objedt of fummer fallows is to 
clean the land, 1 think turnips, rape, cale, &c. in 
winter; and potatoes, mangel-wurzel, beans, &c. 
in fummer, will fully anfwer that end, and keep the 
land in good heart, with occafional drefiings. 


• 1 have 
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I have fuccefsfully followed the advice of Sip 
Thomas Beevor in raifing turnip-rooted cabbage in 
drills, and horfe 7 hoeing the intervals, eating them 
off with fheep after my turnips, and immediately 
{owing buckwheat (hardly known before here) and 
afterwards wheat. 

In other fields I have planted potatoes, well 
ploughed the intervals, drawn them with the plough 
at Michaelmas, and immediately fown wheat. 

Beans anfwer as a fallow crop in the fame way, 
and’I have no doubt but the mangel-wurzel will 
anfwer the fame intention. 


After fending fmall parcels of the feed you fent 
me laft March, to as many of our Members as have 
farms, I fowed the reft very thin in drills two feet, 
hfunder (which fhould have been three feet;) we had 
very little rain in April, May, or June, and many 
died; about Midfummer I thinned them to about a 
foot afunder, and madfc other parallel rows in the 


fame field, and when the rain came they grew ama- 
zingly, and I ploughed the intervals as I ufually do 
to potatoes and beans. In Auguft I drew fome of 
the collateral leaves for my cattle and hogs, but 
the neceffary attention to the hay and corn harveft 
(\vhich this year came very inconveniently together) 
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prevented much attention to this crop/which I have 
lately drawn and houfed, and 1 have Town wheat’ 
in the ground. — Many of the plants weighed from 
fifteen to twenty pounds ; aud i'they keep well in 
the houfe three or four monthsj and i-ounfh my 
horfes, cattle, Uieep, and hogs (or any of them) 
well, I fhall efteem them very highly, and think 
them a very valuable acquifition in agriculture. 1 
obferved no material difference between thole trans- 
planted and not. 

My land is not deep, and light enough for carrots 
and parfnips, which I think are not fo eafily culti- 
vated as the mangel-wurzel, and will not produce 
fuch heavy crops. 

I fatted oxen with raw Diced potatoes and hay 
lift fpring, and I think it is much better for a far* 
mer to plant them in. his fallows, though he fhouW. 
make but ten or twelve fhillings per ton in feeding 
his horfes, cattle and hogs, in winter, than to keep 
his naked fallows often turned and cleaned from 
weeds, and to let the whole expence fall on the 
wheat crop, which it MU not always repay. Be- 
fides, the potatoes will yield three times as much 
near great cities and towns; but I draw no general 
principles from local advantages. In many Situ- 
ations it is very expenfive to carry corn to mill or 

market. 
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market, but if the farmer can raife crops that will 
pay to feed his live flock at home, and increafe his 
manure, thofe creatures will walk a long way to fair 
or market at a very little expence. 

I think it is clearly a good practice to raife cul- 
mferoas and leguminous crops alternately, in this 
county lime is fo cheap, that I occafionally ufe lime 
for the former, and dung for the latter crops j by 
which the land may be kept clean and in good 
heart many years, without the expence and lofs of 
time in making fummer fallows. I find my Iheep 
more averfe to eat fliced potatoes than any of the 
©thfir animals I have named. 

Tythe in kind has cramped and will always ob- 
fl.ruft great improvements in agnail cure; let fbrrv: 
fair commutation be fettled, and a cheaper way of 
obtaining inclofing bills, and a more permanent 
pofieffion fecured to the farmer, and I am convinced 
the improvements in agriculture will in a few years 
be very great. 

t- 

I think it would be ufeful if your correlpondents 
would fay how often, and upon how large a fcale, 
they have praftifed what they recommend, and 
with what fuccefs. 


It 
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It is unreafonable that the moll induftrious far*, 
mcr, who lays moft money out of his pocket to buy 
lime and other manure for- his land, lhall,* before 
he is repaid his expences, fender one- tenth of his 
crop, which often turns the balance againft him; 
whilft his idle neighbour, having but poor crops at 
a very little expence, pays the church lefs than half 
as much for a farm of equal value. I know that 
the tenth of a good crop is often the whole of, and 
fometimes more than the farmer’s gain ; therefore 
tythe in kind prevents the cultivation of thoufands 
of acres, to the great lofs of the community. The 
arguments againft tythe in kind are fo many and fo 
ftrong, as well on account of national and pfivate 
injury, as the antipathy and law-fuits created be- 
tween the clergy and laity, that nothing but infatu- 
ation can prevent a reform, fo much wanted, and 
wilhed for by all candid well-informed men. • I 
have beneficial*tythe leafes, and therefore am writing 
againft my own intereft. Moft people that have 
written on this fubjedt want* patriotifm, candour. Or 
fufficient information. This mode of paying the 
clergy might be the’beft before the «fe of money, 
but it certainly is the worft now. 

Refpefting Mr. Vagg’s method of night-rolling, 
my men could not fee any flugs on the ground or 
the roller after rolling two or three nights ; and 

when 
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when my turnips were four or five inches above the 
ground, many of the leaves appeared yellow, and 
on examination, a fmall long worm was found eat- 
ing the root, which worm the roller would not de- 
ftroy. I wifh to know if many farmers have fuc- 
ceeded by night-rolling. 

I generally drill my turnips, and fiiall in future 
provide rape, cale, or other plants, to fill up the 
rows where the turnips mifcarry, fo that the ground 
may be full, and my fheep may not be difappointed. 


Article XL, 

On 'Timber Trees. 

« « 

pn a Letter to the Secretary,] 

■ t 

_ t 

HTHE wilh you exprefled that I would fend the 
account of the growth of various kinds of 
timber trees that have* fallen under my notice, 
planted at different periods and under different cir- 
cumftances, Mbs induced me t'o forward the follow- 
ing fa&s and obfervations ; and though I am fen- 
fible they are not abftraftedly of much value, yet 
repeated accounts of a fimilar nature accurately 
made, and properly compared together, would pro- 
bably 
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bably exhibit the fubjed in new lights, and enable 
your Society to direct the future planter to thofe ex- 
ertions that may prove eventually moft profitable to 
his eftate, and moft beneficial to the publick, which 
is the ultimate objed of your patriotick affociation. 

No. i. Red or black poplars planted on mea- 
dows near Norwich on a good warmmoift foil, from 
1746 to 1748, in ftands without roots, meafure at 
this time ( 1 7 90) at about five feet from the ground, 
fix feet to fix feet and a half in circumference, and 
are from forty to fifty feet high. 

No. 2. The fame kind planted in the fame place 
and manner, in 1765, 66, and 67, meafure four feet 
to five feet and an inch round, and are nearly equally 
high as the foregoing. 

No. 3. A peculiar kind of abele tree planted .at 
Seething in th£year 1760, in ftands without roots 
ten or eleven feet long, on a bank about thirteen feet 
broad, with water on each fade, the bank firm laud, 
meafure, at about five feet from the ground,' five 
feet to five feet nine Miches round, and are tall flou- 
rilhing trees. 

No. 4. A flies planted out in 1758 and 59, eight 
to nine feet high, on good meadow ground, are 
now from three feet eight inches to four feet round. 

No. 5. 
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No. 5. Oaks tranfplanted three or four feet high 
from a nurfery in 1764 into a good Jightifh foil, 
dug two fpades deep, well cleaned, the trees planted 
pretty thick, are become very tall, and meafure at 
this time from eighteen inches to two feet round, at 
about five feet from the ground. 

No. 6. Some of the fame oaks left in the original 
nurfery, are from eighteen inches to two feet four 
inches in circumference. 

No. 7. Some of the fame, planted in an upland 
pafiure (the foil clay) in 1769, when ten or eleven 
feet high, are now from eighteen inches to two 
feet round. 

No. 8. A particular timber oak meafured in 
1768 — feven feet eight inches. 

177 1 — eight feet. 

179° — ten feet three inches. 

' No. 9. I have a frfiall piece of ground little 
more than half an acre, and worth about eight Ihil- 
lings a year planted in 1764 with various kinds of 
firs, intcftnixed with young oaks. The firs have 
been felled by degrees for rails, joifts, fpars, and 
other ufes, to the value of twenty-five pounds, and 
have left a grove of healthy and promifing oaks. . 


On 
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On thefe fa<5ts I (hall take the liberty of making 
a few obfervations. With regard to the firft and 
iecond articles, the poplars, the advantages attend- 
ing their rapid growth requirfc no comment: but I 
may juft remark, the foil as already deferibed was 
particularly adapted to them, and that thefe plants 
are very apt to fail, where there are cold fprings, or 
the lower foil is gravel. 

The third, the abele tree, exhibits a remarkable 
inftancc of rapid growth. An old tenant of mine 
procured the original tree, I know not from whence, 
under the name of Butch Beech ; finding the cut- 
tings flourifn uncommonly, I have planted them in 
a variety of foil and fituation, and at prefent I have 
not found any in which it does not exceed every 
kind of tree in its* firft ftages, I have one particu- 
lar fpot where the foil is barren ooze, raifed by an 
addition of the fiime Toil thrown out to form a piece 
of water: I planted it with various kinds of trees; 
they all died or remained without growth, except 
lbme fmall cuttings of this kind, which being inter- 
mixed, flourifhed as ufiual, and promile to become 
large trees. 

I have planted it on ground where cold fprings 
rife, and where the red or black poplar, after arri- 
ving at fome fize, died; they flourish there ajfowith 

great 
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great vigour.' A friend of mine has planted them 
on high and dry ground, where thdf' have alfo ex- 
ceeded every kind of tree planted with them; the 
wood has all the apparent properties of this Ipe- 
cies, and promifes to be excellent for turners, and 
other ufes. Its appearance is by far the mod beau- 
tiful of any of the poplar, abele, or afpen kind, that 
has fallen within my obfcrvationj the bark is of a 
greenilh yellow colour, delicately fmooth, the 
branches grow in a very pleafing and compact form; 
the colour of the leaf in fpring is a beautiful fage 
green, growing darker as the fummer approaches, 
the under fide becomes then of a light colour, the 
upper of a darkifh green, forming a medium be- 
tween the afpen and populus alba, or abele tree. 

I have been thus particular in rfiy defcription of 
this tree, not knowing but it may be found in other 
places, and that fome of your correfpondents may 
be induced to propagate it. Its beautiful appear-* 
anceand rapid growth .point it out to thofe gentle- 
men who plant for ornament ; and as no tree that 
I have feen is fo cheaply propagated, is lefs delicate 
as to foil,.or is fooner productive, it is confequently 
a primary objeCt to the man who plants for profit. 

On No. 5, 6, and 7, 1 have to remark, that the 
tranlplanted oaks, though for a few years they 

fuffered 
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Suffered ir\ the removal, recovered themfelves by 
degrees, and difcover now, after 20 to 23. years, 
little difference from thofe left in their native foil: 
— as to the tree in No. 6 meafuring 2 feet 4 inches, 
it was always larger than the others, and therefore 
no rule for the general average ; — even thofe trans- 
planted at 10 or 11 feet high, are fcarce at all infe- 
rior to the reft. 

The growth of the oaks, by the fads recited, 
appear to bear no comparifon to that of other trees ; 
the firft remark that confequently ftrikes every 
obferver is, that this is the leaft profitable tree that 
can be planted; and, if a man looks for the pro- 
duce of the firft 25 or 30 years only, this is un- 
doubtedly the cafe. Firft impreffions are difficult 
to eradicate, yet I wifh to fee as many fads as pof- 
ftble ‘colleded upon this fubjed, to afeertain th*e 
point indubitably. I think it will appear that the? 
inftances I have ftated of the rapid growth of pop- 
lars, abeles, and allies, are as^great as any that havg 
been produced ; neverthelefs, what I have recited, 
taken altogether, tend to enforce upon my mind the 
dodrine of the Superiority of oak planting,, in point 
of profit; — its beauty and utility will be univerfally 
allowed me. 

The fads adduced prove, that for the firft 25 or 
30 years, poplars, abeles, and allies, exceed the oak 
Vol.V. Gg in 
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in growth in the proportion of at leaft two to one. 
I wi/h fome of your ingenious correfpondents could 
furnilh a regifter for the fucceeding 40 to 60 years: 
but as the durability of human life is too little for 
fuch records, and the fpirit of obfervation is feldom 
tranfmitted from father to fon through many gene- 
rations, we muft be content with reafoning from 

detached fadb; and this leads me to No. 8. 

I found in my father’s papers the two firfl admea- 
furemcnts of this tree, and 1 have within a few days 
takers that of die prelent date; by this it will appear 
it has increased rapidly and uniformly; and I need 
not remark that, as it continues to increafe at the 
rate of fomewhat more than i.j. inch yearly, it adds 
every year a greater and greater quantity of timber, 
in geometrical, progreffion ; and admitting that in 
1^68 it contained no feet of timber, in 1790 it 
'contains 200 feet. I do not kn&w tfjat I am accurate 
as to the ».«.»* contents, but the relative proportions 
arc cos reel, which is all that applies to the prefent 
argument. The increafe, which is 90 feet of tim- 
ber, is wonderful for 22 years, and not to be 
equalled* as I conceive, by any of the other kinds, 
at any period of their growth; the difference be- 
tween the poplars of No. 1 and 2 in 20 years was, 
in the fame mode of eftimating them, only 39 feet 
of timber each. But if, as in fact No. 9 in addition 
to this advantage, a crop can be obtained that will 

amply 
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amply pay .the rent and charges of the land for tho 
firft 20 or 30 years, and at the fame time tend to 
rear and nurfe up the oaks intended for the future 
grove, we muft confider our plantation as only then 
commencing its career, and charge it with no ex- 
pences till that period arrives. We lhall then find, 
that if the mind balanced upon the fubje< 5 t, under 
the head of the laft confideration, the prefent one 
will preponderate the fcalc in favour of our doCtrine: 
and this reafoning applies to no other trees we have 
mentioned, for poplars will not thrive on fuch foils ; 
— the drip of allies is allowed to be injurious, a'nd 
thefe, as well as the abeles, would overtop and food 
the firsj not to add, that as all thefe derive their 
nourifhment from lateral roots, they would impede 
if not prevent the growth of firs; whilft in oaks, 
experience fhews that their fupply is derived from 
a deeper foil, or they, are furnifhed with different . 
particles of nutrition; there feems too fomething 
congenial in their nature, and in their configuration 
there is an adaption to each other. 

When I confider all .the circumftances, I am in- 
clined to draw this conclufion, that if a regifter for 
100 to 150 years could be procured, of ground 
applied- to the growth of oak timber, and the like 
quantity applied to the growth of any other kind* 
the former would prove at leaft equally productive 

G g 2 in 
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in quantity, notwithftanding the fuperior increafe 
of the {oft woods for the firft 20 or .30 years, with 
this additional advantage, that the timber is of one- 
third greater value. * 

My objedt in this memoir is not to decide dog- 
matically, but to promote a more accurate enquiry 
on the fubject. The planters of oak feem hitherto 
to have exerted themfelves, as difcharging a kind 
of duty to their country, in propagating this im- 
portant and indeed necefifary timber; but as intereft 
is a motive more prevalent than patriotifm, if it 
fhall be made appear, as I think it will, that it is 
to the advantage of gentlemen to plant this kind 
of tree in preference to all others, upon foils fuit- 
able to it, we may hope to fee the practice become 
general, and thus the eftates of ‘individuals bene- 
fited, as well as the national intereft in this veify 
important article fecured to pdfterity. 

[The foregoing ingenious and valuable article is the 
communication of a Norfolk gentleman, well known and 
univerfally refpccted ; the iufcrtion of whofe name would 
have done honour to this Society: In compliance with his 
particular* wifhes and diffidence, that name is fupprefied. 
But it remains with the Secretary, and may be known by 
any gentleman who may have a motive for enquiry.] 


Article 
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Article XL. 

On the Turnip Cabbage. 

[To the Secretary.] 

Sir, 

T Send you herewith a plant of a (pedes of vege- 
table, I believe, as yet but little known in Eng- 
land. I received the feed laft year, under the name 
of Turnip Cabbage, faid to be brought by Mr. 
Haftings from the Cape of Good Hope. It is a 
very hardy plant, enduring the winter at lead; as 
well if not better than brocoli. I have found it a 
moft valuable acquifition to the kitchen garden j 
and it might probably be introduced with advan- 
tage by the farmer as an article of fodder for his 
(lock. I (hall take a future opportunity to fend 
you a fmall parcel of feed, which I have faved from 
a plant of laft yt’ar’s Towing, and likewife fome par- 
ticulars refpefting the — r "' A feafons of culti- 
vating it. 

I am. Sir, 

Your humble (ervant, 

THO. BROUGHTON. 

. Twerton, 

Sept. 23, 1788. 

G g 3 Article 
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Article XLI. 

On the 'Turnip-Cabbage . 

f 

[By the Same.] 

Sir, 

TN reply to your queries refpefting the turnip- 
**■ cabbage, I muft obferve, that as the moft eflen- 
tial part of my experiments on that plant, viz. its 
value in field culture, remains yet to be made j and 
as I purpofe (Ihould it fucceed in that reipedt) to 
give the publick a feparate and minute account of 
itj I can at prefent ftate only a few general fa£ts 
refpetting itj and this I fh all do as nearly in the 
order of your queries as poflible. 

I have not been able to afcertain in what coun- 
try it was firft produced, but am informed that !t 
*is very common in Holland, ‘and*at the Cape of 
Good-Hope. It has certainly been known in Bri- 
tain many years, though not generally. Miller 
does not notice it, but it is particularly mentioned 
in the lift of efculent plants aj. the end of the octavo 
edition pf ** Every Man his own Gardener,” by 
Mazve and others, publifhed in 1776; and it is 
there efpecially diftinguilhed from the turnip-rooted 
cabbage, to i^hich it bears little or no relemblance. 
It bc^rs a much greater refemblance to the cab- 
bage 
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bage tribe than to the turnip, whereas the Roota- 
Baga you mention (from the flight acquaintance I' 
have with it) appears to be more nearly allied to 
the turnip. 

The beft feafon for fowing for the garden, ap- 
pears to me to be the end of May, or beginning of 
June. Though fown ever fo early, I never faw one 
run the fame fummer; indeed I have fown in Au- 
guft at the cauliflower feafon, and the greater part 
have flood over the following fummer, and not run 
till the fecond fpring, which is certainly a very un- 
common property. 

With refpeft to the management of the plants, 
they require nearly the fame treatment as brocoli, 
in regard to traafplanting, diftance, &c. They are 
*ufually molt efteemed when young, and about the 
fize of a moderate garden turnip ; thofe fown in 
June will continue good all the winter. The bulb 
muft be ftripped very clean of its thick fibrous 
rind; after which it may be treated as a turnip. 
The lprout or crown is very good, but efpecially in 
the ipring, wheh they begin to run. I fhould ima- 
gine, from the remarkable fweetnefs of the bulb, 
that it is more nutritious than the common turnip. 
The largeft bulb I have meafured was twenty-three 
inches in circumference. 

I took 
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I took up A plant in February laft, which was 
fown the Auguft twelvemonth before j which, when 
deprived of its fibrous root, weighed about twelve 
pounds j the bulb was tonfiderably elongated, and 
meafured nineteen inches in circumference, and 
twelve from the bafe of the bulb to the top of it ■, 
it had thrown out forty-fix lateral fprouts. 

My plants ftood the winter of 1788, which was a 
very fevere one, when all my turnips were deftroyed. 
It has been lufpefted by farmers that the toughnels 
of th,e rind would form an infurmountable objection 
to them, as fodder for fheep ; but I have this win- 
ter had pofitive proof to the contrary. I have 
given many of the tougheft and oldeft to my flieep, 
which not only penetrated through the coat, but 
even devoured the greateft part of it. 

« 

‘I do not know where the feed* is to be procured 
in any quantity. I propofe to fave a great deal 
this ipring, if the feafon ftiould be favourable. 

I am. Sir, 

Y our very humble fervant, 

THO. BROUGHTON. 


Tvvf.rton, 
March 19,^790. 


Article 
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Article XLII. 

On the Roota-Baga , the great jjalue of Potatoes to the 
Poor, and on Turnip-rooted Cabbage, 

[By Sir Thomas Beevor, Bart, to the Secretary.] 
Sir, May 3, 1790. 

T HE plants of the Roota-Baga, which I have 
preferved for feed, are now in great perfec- 
tion; the roots are quite found, and as good as at 
Chriftmas; the heads are by no means fo large and 
bufhy as thofe of the turnip-rooted cabbage; they 
grow up with one fingle ftem with fmall lateral 
fhoots only, fo that whatever may be the comparative 
value of the roots, the fprouts or heads will not pro- 
duce near the fagae quantity of foqd as the other. 
Still they feem to me to be moft fufficiently invi- 
ting to a very eyenfiwe cultivation of them; but as 
the laft winter was remarkably mild, their hardinefs 
to endure and abide fevere and repeated frofts and 
thaws, is yet untried. Animals of every kind ap- 
pear to be immoderately fond of them, leaving all 
other food for them. 

The feed I lhall fave from them this year will 
not, I fear, become ripe lufficiently early to fow in 
this next feafon; but Lord Orford , who is the moft 

communicative. 
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communicative, as well as the moft ingenious and 
indefatigable experimental agriculturift in this 
county, has promifed to fend me two quarts of 
the feed, part of that which is ordered for his own 
ufe* fo that if the next winter fhould prove a fe- 
vere one, there will then have been a fufficient trial 
of their merit, to determine whether they can be 
cultivated with more advantage to the farmer than 
any of the other winter efculents. 

The few mowing cabbages which I have re- 
ferved for feed, abound in the moft vigorous leaves, 
which, if after having been eaten down by fheep or 
cattle, they would fprout again as freely and fre- 
quently as after they have been mown down, would 

certainly prove a moft profitable crop j but this, I 
• • 

believe, is yet to be tried. 

The great relief which the poor in this neigh- 
bourhood have received, and continue to receive, 
from the ufe of potatoes, during that price of corn 
which has made it almoft beyond their ability to 
purchafe, will not readily be forgotten by them ; the 
applications I have received this laft feed or fetting 
time for thofe roots, is wonderful, and have ex- 
haufted a ftore of about fourfcore facks, which I had 
remaining, after having planted my own quantity. 


In 
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In confluence of the very cold weather we have 
had here, the grafs is but juft fpringing, which, as 
the turnips are wholly eaten up, occafions much 
diftrefs amongft the farmers, for want of fome green 
vegetable food for their fheep and cattle j whereas, 
by the afliftance of my turnip-rooted cabbages, (at 
which I have now two hundred fheep, and feventy 
neat beafts, befides many that are given to horfes 
and pigs) I have an abundance of the beft and moft 
nutritive food that can be found them j and which 
will continue in perfection for a week or two longer, 
or more, if they fhould be wanted. — Front the 
conveniency and benefit thus derived from them, I 
cannot but ftrongly recommend their culture for the 
fupport of alrnoft all live flock for the laft three 
weeks in April^or the firft in May, where the grafs 
.{hoots late ; many years experience has made me 
confident of the value of them. 

I am. Sir, 

Your obedient fervant, 

THOMAS BEEVOR. 



Article 
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Article XLIII. 

On the Leith Cart. 

[By Dr. J. Anderson, to the Secretary.] 

Sir, 

T USE the freedom to fend you a drawing of an 
implement of labour, not as a new invention, 
for it has been long ufed here, but as one of the 
lighted, cheapeft, and handieft implements I ever 
met^with for its purpofes. It is the cart univer- 
faily employed at Leith, for tranfporting goods of 
all kinds from the Ihipping to Edinburgh and that 
neighbourhood. It confifts of a pair of flnfts made 
of fir joined together by five bars of afli or elm, 
with two deals .laid upon them, and* a fmall piece of 
wood below the crofs bars, refting upon the axle,' 
for llrengthening the bars; all which* are fufficiently 
plain by infpecting the figure. .(See plate I.) The 
whole of this is fo light, that a man might take it 
upon his fhoulder, and fo ftrong as to laft feveral 
years in conftant employment The firft coft is 
from twelve to fifteen (hillings, independent of the 
axle and wheels. 

This fimple, carriage is fo contrived as to be 
yoked or unyoked with the greateft eafe; for that 

purpofe 
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purpofe a pair of* round rings are ‘fixed by fliort 
chains to the collar of the horfe, which flip over the 
end of the fhafts with the utmoft facility, ‘and are 
there fixed by a pin put irtto a hole. Breeching, 
becaufe troublefome for yoking and unyoking, is 
feldom employed. 

You will pleafe toobferve, that befides the parts 
already defcribed, there is repreiented on the 
mounted cart (it is kept away from the other to 
fliew the conftru&ion the better) a crofs bar that 
rifes higher than the fhafts j through each end of 
th-»t !' ••• pafles an iron pin, which is received into 
■ K" fha&s made on purpofe j thefe hojps are 
•v if- . ugh t< hr. the pins be effily drawn .i;r, fc» 
t - i *h.. kVs bar vbh the pin:-, ran be liftxo off 
•• raft' - a *ps vd nearer or farther from the 
*i.xk‘ the nature of the load may require. 

I'he great beauty of this implement is the 

with which it can be loaded and unloaded y and the 
men who are ufed to them manage this :v>.a:*/::r with 
an adroitnefs and dexterity that has often excited 
my admiration. Suppofe, for example, it is a pipe 
of wine that is to be conveyed away ■, in that cafe, 
the horfe is made to go up to where the wine lies, as 
near as he can conveniently come, and is then un- 
yoked. The cart in that cafe (lands in the pofition 

here 
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here drawn, and (the pins' not being put in the fhafts 
after unyoking) prefents an inclined plane, on which 
the pipe' of wine can eafily be rolled up by two men 
till it comes above the afcle, when, by a fudden twift, 
it is inftantly placed lengthways on the cart between 
the two deals ; the crofs bar is placed clofe behind 
it, the horfe is put to the cart, and being bound 
with ropes to keep it fteady, away they drive. 

This is done by two men in a very fhort {pace 
of time ; but as there is danger if either of the men 
fhould accidentally flip his hold when rolling the 
pipe up, a third hand is ufually called in on this 
occafiun, who taking the cart ropes, which are al- 
ways at hand, flips a noofe at each end of the rope 
over the projefting point at the end of the {hafts, 
the rope is then patted over each end of the pipe, 
and. brought again to the third man, who tighten- 
ing it as the others roll up the pipe, effectually pre- 
vents the danger of its flipping down. It is taken 
from the cart by a fimilar operation. 

Hogfheads of tobacco and fugar are put upon 
the cart exactly in the fame manner, but as thefe are 
not fo long as a pipe of wine, they are allowed to 
lie acrofs the cart. Two of thefe are ufually put 
upon a cart at once, the crofs-bar being placed be- 
hind the laft to keep it from flipping back ; and 

t 
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as the wheels are low, fo as*to raife the cart higher, 
before than behind, when in yoke they are well 
enough fecured by means of ropes. 

When barrels of a fmaller fize, or large boxes, are 
to be loaded, inftead of taking the horfe away, they 
make him ftand ftill in his place, while the fhafts 
are lifted up fo high before as to allow the hinder 
points to reach the ground, which gives a deeper 
inclined plane than the former for the fame purpofe. 
This is mod ufually done for Aiding up large boxes 
of any fort j bale goods and fmall boxes are put 
upon the cart with the greateft eafe by hand, as it is 
low, and not interrrupted by fides of any fort.* For 
grains, bags are made of a convenient length to lie 
acrofs the cart, and are piled one above another with 
great eafe, and 'bound with ropes. Every carter 
’ufually fupplies bags for himfelf. 

It is aftonifliing to fee the quantity of work that 
will be performed in a fhort time by thele carters 
with this flight implement. The horfes are in ge- 
neral of very little value, few of them being worth 
more than 5I. yet with one of thefe horfes it is ufual 
to carry two hoglheads of fugar or of tobacco from 
Leith to Edinburgh, which is all up hill, or other 
loads in proportion. I am perfuaded one of our 
carters with his horfe and cart would perform twice 

as 
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as much work: in a day as a London carter with his 
three large elephants, and his cumberfome cart, 
^vhich rs of itfelf more than a load for one horfe. 

Your mofi: humble fervant, 

JAMES ANDERSON. 
Cotfield 10 th Sept. 1789. 


Article XLIV. 

On the V 3 ge tat ton of Old Grain. 

[By Samuel Smith, Efq; F. S. A.J 
Gentlemen, 

A S the afcertaining of ufeful facts in agricul- 
ture is the profefled defign of your Society, 
any thing that may tend to fhew how long feed 
may retain its vegetative quality, cafinot be unwor- 
thy your attention. 

* < 

In the year 1754, my brother, a member of the 
Bath Society, was at Strafburgh, and feeing fome 
Indian corn growing, lie gathered an ear or cone, and 
prelerved it with the flag on it. Jt had lain by un- 
regarded till laft year, when meeting with it, and 
the date, place, and time of growth being on it, I 
was induced to try if it would grow. The a 8 th of 

February 
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February *788 , 1 took fix grains, foaked them lii 
water twenty-four hours, put them in earth ‘in pots, 
and then in a hot-houfe. In about twenty days they 
began to appear, and four out of fix grew to about 
three feet high} two produced the ear compleatly 
formed, a cone of which I fend. The pots were 
taken out of the houfe the latter end of June, and the 
ears gathered the beginning of October. Six other 
grains were planted in the garden without foaking, 
but did not produce even figns of vegetating. 

• 

From this experiment is afcertained a fadt that 
feed kept dry hath vegetated at the diftance of 
thirty-four years from the time of its being ga- 
thered. I am. Gentlemen, &c. 

Qapbt am, Dec. 27', 1789. SAMUEL SMITH. 


Article £LV. 

On rearing Calves without Milk* 

[To the Secretary .3 

Sir, Tytherton, Dec. 3, 1789. 

T HE following is as near a calculation of the 
expences of rearing my calves without milk 
as I can at prefent affert. In the year 1787 I 
weaned feventeen calves, in 1788 twenty -three, and 
Vol. V. H h in 
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in 1789 fifteen ditto. I bought in 1787 three fafcks 
of linfeed j I put one quart of the feed to fix quarts 
of water, which by boijing ten minutes, became a 
good jelly; this jelly is itiixed with a fmall quantity 
of the tea of the beft hay fteeped in boiling water. 

Having my calves drop at different times, I did 
not make an exaft calculation of the expence of this 
hay tea, but out of my three facks of feed I had 
better than two bufhels left at laft. I gave them 
the, jelly and hay tea three times a day; to the boy 
who looked after them 6d. per day ; the price of 
the Knfeed was 4s. 6d. per bufhel; the whole three 
years’ feed al. 5s. 

My calves are kept in a good growing (late, and 
are much better at this time than my neighbour!’ 
‘that are reared by milk ; th<?y do not fall off fo 
much when they come to grafs. 

X am, your obedient fervant, 

THOMAS CROOK. 


[The foregoing is a fuccinft but ufeful account of a me- 
thod of rearing Calves, which has often been fuggefted, and 
deemed practicable, but which the Society had never before 
known fo fully proved. Mr. Crook (of wliofe judgment 

m 
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in cattle the* publick is well informed) undertook this bufincfs 
with a zeal which does him credit ; and after a fmall tclii- 
mony of approbation, by prefenting him with a piece of plate, 
the Society is happy in recommending a praftice the value 
of which Mr. Crook has fo well afeertained.] 


Article XLVI. 

On the Rev. Mr. Cooke's newly-improved Patent 
Drill Machine. 

• 

T HE publick arc already well acquainted with the name 
of Mr. Conic, and his laudable exertions for tjie pro- 
motion ot the drill hufbandry. His new Patent Machine, 
confeffedlv a great improvement on his old one, and vended 
at the reduced price of twelve guineas, (including the drill 
9 lioes>:uid fcarificators) may be obvious from a comparative 
infpehion of the plate annexed, and that given in voj. iii. 
— But from a motive of refpeft to Mr. Cooke, as well as fbr 
the further information of fome of our readers, we fubjoin 
the following brief account. 

The fuperior merits of the prefent improved machine, 
compared with the old (Jne, confiil 

1 fi. In the wheels (B. B. fig. 1.) being fo large, that the 
ttiachinc can travel on any road without trouble, or danger 
of breaking; alfo from the farm to the field, &c. without 
taking to pieces; requiring only half the draught which the 
old machine requires. 


HU 2 


s idly. Ia 
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zdly. In the coulter beam (C.C.fig. 1, with all the couL 
ters) moving with great eafe to the right or left, on a prin- 
ciple of tile pentagraph, by which means the drills may be 
made ftrait; and where land^or ridges are made four feet 
and a half, or nine feet and a fialf wide, the horfe may al- 
ways go in the furrow, without fetting a foot on the land, 
either in drilling or horfe.hoeing. 

3 dly. In the feed fupplying itfelf regularly, without any at- 
tendon, from the upper to the lower boxes, as it is dillributed. 

qthly. In lifting the pin M on the coulter beam to a hook L 
on the axis of the wheels ; by which means the coulters are 
kept out of the ground at the end of the land, without the lead 
labour or fatigue to the perfon who attends the machine. 

St/ily. In going up or down deep hills, the feed-box is ele- 
vated ordepreffed accordingly, fo as to render the diflribiu 
tion pf the feed regular; and the feed being covered by a 
lid, is # fcreened from wind or rain. 

Thefe are fome of the advantages appertaining to the above 
improved drill; which, though confiderable in the procefs of 
drilling, are as nothing, compared with thpfe which arife 
from the ufe of the horfe-hoe; of which it may fuffice to 
fay, that from eight to ten acres are commonly hoed in one 
day, with one-man, a boy, and a horfe, at the trifling expence 
of fixpence or eightpcnce an acre, in a ltile far fuperior to, 
and more effectual, than any hand-hoeing whatever; alfo per- 
formed at times and feafons when it is impoflible for the 
hand-hoe to be ufed at all. 


From 
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From lafl’year’s official proofs and extenfive experiments 
in horfe-hoeing, we are juftified in faying, that by,a proper 
and feafonable ufe of the above drill and horfe-hoe, the 
largeft farm in this idand may^bc kept as clean from weeds 
(the bane of all arable lands) as any garden need be, with a 
Hear extra profit of more than the rent of land. 


Article XLVIL 

On a new JVafljing- Machine, by Ilenry Murrell . 

M ANY have been the implements and machines con- 
trived to expedite the common operation of wjfhing, 
and fonie have even been vended by patent. From trials 
which have been made of an improved mac hine introduced 
to this Society by Mr. Murrell , it appears to be very ufeful, 
and worthy of recommendation ; we tlieteforc have given 
;jn engraving of it, [plate 2.] and here fubjoin directions 
for its ufe. 

The night before wafhing, the linen fhould be foaked in 
cold water mixed with fome Paper's lye. At the tiniest 
wafhing, have readtsa quantity of boiling water, into which 
has been fined foap, in the proportion of two ounces to 
twelve gallons, fo well flirred as to be all diffolvcd, with a 
mixture alfo ot foaper’s lye. 

Then take out the linen and foap it, as is ufually done for 
boiling; alter which, put into the machine about twelve gal- 
lons of the above-dircHcd boiling water. Linen the lcafl 
foiled is fill to be put into the machine. Not more than the 

quantity 
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quantity of fix or fevcn fhirts is to be put into each end of 
the machine at a time, left the preflers being prevented from 
^ opening, the linen will be uipble to turn, and of confequcnce 
be only partially walked. Then faften down the doors of 
the machine, and fet it to work ; at the end of ten minutes 
take out the linen, and fupply a frefli quantity : the linen 
taken out is then carefully to be overlooked, and any little 
remaining ftains walked out by hand. After two or three 
lets of linen, according to the foulnefs of it, have been walked 
in the fame water, let out fornc of the foul water, in propor- 
tion to its foulnefs, and fupply an equal quantity of that above 
dcTcntcd from the furnace. Having thus walked all your 
linen* through the fii ft water, repeat the operation with a frefli 
fupply from the furnace, till the whole is finifhed, then wipe 
out th<? machine dry, and leave the doors quite open. 

It has been found by experience, that the foaking the linen 
over night in cold .water and foaper’s lye* and foaping it alfo 
before it is put into the boiling water in the machine, will 
cffefcluaUy prevent the dirt from being fixed in the linen. 

The advantages of the machine are obvious. The faving 
of*ibap, from the more c opious life of foaper’s Ive, which 
cannot be ufed in the common way, * on account of the 
walker’s hands; nor for the fame rejafon can fo hot water be 
ufed as in the machine. The faving alfo of fuel, at leaftone 
third; of labour, two thirds ; lefs injury alfo to the linen than 
m the common wav ; and, above all, the hallcning one of the 

inoft troublefome parts of family ccconomy. A flout lad 

of man may perforin the more laborious part of the procefs. 


Article 
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Article XLV 1 II. 

REPORT confer nin^ the Publick ’Trial of P'loughs 
and Drills, which took place near Devizes , on tbt 
lift and aid of April, 1790. 

I N purfuancc of the objefls propofed by this Society by 
publick trials of Ploughs and Drills, the Committee of 
Gentlcmcn-Farmers, to whom a choice of ground for thofe 
purpofes was committed, fclcfted a piece for the former ill 
the parifh of Afhleton, and for the latter at Roundway. The 
fpot ior the trial of ploughs was a remarkably llrong foil, on 
which wheat had been grown lad year, but the mod full of 
coueh-grafs of any land that could be found. This fpot was 
chofeii the better m bring the double- coultercd and tlfe lighter 
ploughs to a fevere trial. It was expended that fix ploughs 
of different deferiptions would have llartcd for the premiums 
of the Society, bu^ only four were fount] iri thecontefl; one 
# or two having declined, on account of the difficulty of the 
work, and a new fwing-plougli, lately invented by the*Rpv. 

James Cooke, beiftg delayed on the toad by the carrier. 

The four were as follows: 

1. The double-coultcred plough, belonging toW 1 liTT am 
Dyke, ef<j; at Syrcn-Coi\ drawn by four horfes two a-kreaft. 

2. The Norfolk wheel-plough, belonging to Mr. PRIT- 
CHARD, drawn by two horfes without a driver? 

3. A light Carlifle fwing-plougli, belonging to Mr. 
Thomas, drawn by two horfes a-breaft, and driven by a lad. 

4. A common Wiltfhirc plough, belonging to Mr. Jacob 
Gxddings, drawn by two horfes, and driven by*a lad. 

The 
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The refalt of tills trial we fubjoin in the written decifia 

tof five refpe&able umpires, chofen for the occafion, viz. 

& 

“ We, the Umpires chofcn for determining the Premiums 
given by the Bath Society for Ploughing this day, do 
adjudge the faicl Premiums as follows: 

ijl Premium , To Mr. Dyke’s two-furrow plough with 
four horfes, as the bell, and cheapeft plough for general ufe, 
and do recommend the fame as a faving both of men and 
horfes ; though, from a fault in the conftruftion of the plough 
produced to-day, the furrow was not laid fufhciently flat. 

2 d Premium , To Mr. Thomas’s finglc-whcel plough with 
two horfes; and we do recommend the faid plough, as having 
performed exceedingly well on a ftiffheavy foil. 

%d Premium, To Mr. Pritchard’s plough with two 
horfes without a driver, as being a plough better adapted for 
ftiff heavy foil than /he general ploughs of 4he country. — And 
the ploughman of the other competitor, Mr. GiddiNGS, 
having done his bell with an aukward bad-confh*u£ied plough 
of the county, we think proper to order him a gratuity of 
five Ihil lings. 

H. J. qLOSE, 
STEPHEN NEATE, 
WILLIAM SHORT, 
THOMAS DAVIS,. 
THOMAS LEWIS. 0 
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